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1 

CW#JH 1 1 2fifcx5-ITIEflF#{tSn* k#fc\ 

tn^nfcMsu-r* h^-y* i Dk±£x9— triEWHt 

R— OT^v^ftSlftS l Sfc*±a»OEME^y Ftc 
-fnEft^fcK <£ £ ^ v -ITIEfcfT a x ^ -UIE^ia 

5 -r jaa^rtT a ^ h a a^ws-r s ¥u^#a k . 

Ftf±E8^aT— :/±*IMMK< ±E F U-Xt£ 20 

±12 F U-xanjffli^Stc <£ o T*J»**lfc±lEII£^« 

-r-£lC*fLT, 7P7^I Dfe«fctf h"7»y^ I Dk^ 
S^t±ES^x-^OB^^fT-5-r-^Mt/§^¥ 
8 k « WT £ c k *«F « 4: "T £ S^Eo 
[|§*3S2] l fcE«OS£»Hlc43^"t\ 

±E F U-X»JW#att* ±Efl^x-:/0*fri&B# 
E»«fO 31* *Ofeil<-rSJ:dtc »J»-r £ c k * W It 

±Ex9-ITiE*««, 

±E2fi<axv-ITIE?3#{LO?^<om 1 <Dx^-fTIE 
3MSk, 

±ESi<ox5-triE#eom**c»LT, ±esi<b 

x^-ITIE^^tcffi^#±E2®Ox^-iTIE?3 : ^<b 
£D -5 'fecoS 2 cox^-fTIEflHftc cfc o T8S 2 Ox^-fT 
iE*ff5S2 0X7 -IT IE#a 

±Ef-^tttf»^#Sti, ±E» l <Dx^-fTIE^a 40 

±taSS2<Dx^-triE¥afc:.fcoT±KSS2© 
x ^ -fTIE£:S&£ n£ c k £:<t#SS k iT 3 H£«Bo 

4 ] gftRE 3 teEKOSatttBtcfct^r . 
±E W8SB $n/cf-^ ±ESS 2 Ox 5 - tHE^aic 
ct o T±ESS 2 0DX7-friE*?T^nfc»«JcS^*, 

im&m s ] 2 ffiicx^-ffriEft-^ftsns k«ki> 
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2 

^n^tifcaSUT* F^*y^ I Dk±Ex^-fTIEffiM§ 

fb<ois<oJ&{s:7a >y ^co^n^n^su-r^ya ^ * I 

tCcfcoTESs^n/c^x-^, nne^y FT 5 F u- 
x Lt±Ef- * on**?? -9 n^mc *5^T . 

m— ©7^^ft**tS 1 S/*c«1SlR<0lHHE^-y Ftc 
cfcoT. Kmx-^±tc^tcjBgt^n/c F^y^F 
U-X LTf-**SSfS»4«^f >y 
±ES4<0Xf y ^ ct o TSS Snft, '>£<kfcl 
ES^fitoW^x-^tettLT. KBWK:**tt;fc2« 
cox 5 -ITIEfl^ffttc ££x^ -ITIE^tT 5X7 —IT IE 

±Ex^-ITiEcOXt- >y 7^ J; ^x^-friE^StcS^ 

7k, 

*nfc«^tc. ±EB£OXx>y7K:<£oT±El £fc 
*itta<0lE«E^'y K*'±E««7 L -^±*I«HI«I<±E 

h u-x-r § ^ 5 »c«j»-r * h u-xwwcox-r ^y y 

±E h U-Xfr»OTOX7^ ^y <fc o T»JW*nfc±EB 
^Xf7^cd;^tBS^nfc, '>4<fcfelE«* 
fficQ±EB£-r-£lc*rLT, 7ay^ I DfcW h7 
^y<> I Dk^S^^±fiBII^^-^OI|^^tT'9 7 :: — 

[000 1] 

^U^^X^^^aKT'-r-^^K^a-Tckdafl^S 
T^/u/c'cfc 5 aii^-efejESIfc'r-***!*^** cfe 5 
[0 0 0 2] 

x^^^^-r-^^E^^n^^-b^y h 

^LT^Xhn>tf^-^tc}g^*r^ck^cJ;D, a 

ESB3tSS (WT, r-*l/3-^t«) #»l6n 
Tt^o f->l/3- ^ 1 okbT, EHE'Ny Ftc <fc 
0 -r-Y i/^;b-r- ^ ^^f-ytcEit S ^ U * ;bx 

[0 0 0 3] El 2 0 A*5<fctfEI2 0 BtcMBSWtC^^tl 
^^5tC s InlfE'ri) F^A3 0 0±tC> 5l^C7v 7 VX 
Wj:§1»C0E1 / \7KA' , B' jbTO&nSo C 
O0(EK5i*3 0 0 1 ^RfT^cO#^M 

n^k«tc, [51KK-7A3 o otfiHiiEU mnv^uco 
i8o° oisi$Efttc i n<omm^y fa 4 . b* tnwo 
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3 

[0 0 0 4] &*5, ffi^f f -^ti> flRtf. U-K-V 
■t^FA' , B* fcflttestu KSf- ;/fclE»*tt 
(M^Ltf 1 /Vf h) h 'J *^1*JcgB5*J* ftfc-r 

>«F*»c<koT*n^nwF#ft*<a*n, (c 

2) /^'Jf^^^Mo fbt, -r-£*5£O r C2 

i?t (en /^jf-ftfMsnso c(D£?ic &m 

[0 0 0 5] -S, HBEF7A3 0 Otcte, fSS^»y K 

^tten^o Eft^jgjKsnfc^yA/i/h^y* 3 o 

2£. CtlSllt^yKA, B^M/-XIT, SSMt" 

#;l/h^>y * 3 0 2lc*fLTB£'N'y F A , BtflEfllfc: 

[0 0 0 6] 13 2 Hi, S4BtO^U^;l/h77^3 0 
2tC*r*f 5H£-\>y FA, BOhU-X^^WW 
tc^-To Kf»y3 0 HcffM^n/c^\U^;bh^>y 

^ 3 0 2(DfnfnicwiT, EftWfcr^xtf— a 
^301 ±tc n/c h 7 7 ^ 3 o 2 /)^mn m 

[0 0 0 7] CSLX^V ft JVb^v 2 tl 
[0 0 0 8] 

[fg0^^StL<fc"P i:-r^I»ffi] £C3T% CtD£?& 

[0 0 0 9] CCOcfc 9(C fHSB*^JgfiK^n/-ch5^* 
KKWStSt, B*D$*ciHiK^^ Ftfh5>*y**iE 



(3) M2 0 0 0-5 7 5 1 0 

4 

^TUILtn^^x^- (7>3U^f7 FX7 
[0010] ^122, 02 3*5<£t/ia2 4%m\,^X, C 

<Dmm*2t>icmMicmw't2>o 022^ bs^7 k 

S^yKAtt, 2 h5v2\£y*mich?vt7 3 0 2* 
hU-Xt§o L^ot, fft^yFAtt, itr- 
70 73 0 1 (DffiSlO^L^FU— XUTl^V^C^JC* 
§0 ZCDfctb. ±X<D7-Z*m&&~?Ktbfcte. n^E 
^\7KA^h77^3 0 2*IEfi«U: M/-Xt§M^ 

[001 1] cntcttbT, softie «£ & stf-y 

3 0 1 <DWffi<D&fflX\ 0 2 3^^tl^cfc-5tC. 
7^30 2WoTl^;D> Sfc, HI 2 4 tc^£ft£ 
£?tc, F5^^3 0 2£0ffi^IB^i:^^oTl^ 

20 7> ? 7XOh77^^M/-Xtl)i:^lC^oTl$ 

•5 0 ®r^vxcoh^^^^hu-xL/cgp^e>^. 

1(0X7- fTIE®S^ToTt), 7>3U^T7FX7 

[0 0 12] & fe, 7>3W>f *y Kx5-tf»SL 

tT? -T&fc)^ 7>^l/^f7 FX7" 

tffg£U ^t^o/cxU7STHf--/3 0 

*y KX7-©»^tt, MittfBt^KAtt, 'Jh7 
^*j^raa^SP»Wlcffl7^VXOF5»y h u-x 

■rscfcic&o. caDfflifflT*x7— ^isiffl-rsHii^tt 

[0 0 13] L/c^ot, CCD^W^OBMtt, Kf- 

£#tt*««-r £ c fc £ * a o 

[0 0 1 4] 

B*fBi* , r*fcft*c. 2IB^X7-fTIE^{t^n^^ 

<Dm<DmiiLruy^(o^n^n^m^^yxny^ 1 d 

vxft^t^ 1 *fe(ilfi»colH«E^y FtCcfcoT, SB 
50 f-^SSSt5SS#Sfc, «**SJc<feoTS^« 
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5 

smic m £ ntc 2 ®<ox ^ -mmftmtic&z^ 9 -it 
■r ^atiot'j h7^iai*ff5 

ic WATTS F l/-x$iJWSi:, F U-XSW^etc J: 

[0015] %fc. c<omm, 2Stcx^-iTiE7g^- 
iRh ^y^^n^n^m^it^ h^vt 1 d^- 

T*FU--XLT^-#<D??£$:?t dSfcfr&icfc^r. 
Rl— OT^Xft£r*TT§ 1 Sfc&JgJ&^lsWE'Ny Ftc 

h^>r^a*ft5*^^A^j^-rsjpj^cox7 L ^. 

coXt 1 - v f\c J: 0 TffiiJIW* nftB4©Xf >y ytc cfc r 
T> 7o7^I D*5£tfF^y^ I DktcS^lTll^-r 

[0 0 1 6] iSf- y±Of4i60h^^^^rlHlte^^ 

f ^ h u- x t & c t -em h txtzM^- z k n l t . 

2IOX7- ITIE^^tckSx^— ffTIEfcfifSU x^— 

iriEtt*K:*3* u v^^timzi'uofrZo fr^mm? 

(Wn/-ch77^ I D*5«fctf:/n*y* I DtcS^IS 
[0 0 17] 
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#-tr>y hx-^tcWUTlHl^^ KtCcfcO 

[0018] ant r-*ur3-$f©ffiffl»e«*«iis 

O<0:x^y FTfe£> f-7K7^73VhD-7l 
k, f-r^^;H»«i/3-^2 fcA^fflfiKSnSo en 

-7F7-f73y hn-7 1 cotuffi^ti, COf-^ U 

/-c46on^^^^^e>n§o ^y^-7x^xi:iT 

tt. 0U*.fc?S C S I^RS-23'2 CtffflV^nSo 
[0 0 19] f-^U3-^ N WA*f*Xh3>tTa 

20 0 ^f-^^-^^g^-^^^x^X^l 

* 2 0tf-r-# Un-^lcfcf LTW^tf U- KflM**^ 
2 O^LTfflWSo 

[0 0 2 0] #*tr*y hf 

- 7\z *t L T IhHE^n v F cfc 0 7*4 is $ JVf- $ ^fiS^ 
/n&TZo H2*i, l(01/3"-^2^7KSEBO- 
0J*^T^ fESffl^4flB<0'\y FR a. Rb, RcfcJ: 
ffRd^S4ffl04l^7KPa, Pb, Pcfiitf 
jo Pd#ffiffi»fiTlsrtE^*F5A2 Stc^n^tiffiOtt 

[002 1] ^7 FRa> Rbfct S^teifiJSLfcffiB 

a^cfctfPb, ^\7FPcl5«i:ffPd^rWtlftl 

»?n§) A^Sft^ct^tcfflHLTl/^o 1 8 0° (OPJ 
PBT**Hfi]-rS^y FR afecfct/R ctfS 1 07^^* 
HWHc, 1 8 0° OHffl^WlSl-rs^'y FR b43 
40 <fctfR d^2 07^vx^1-§ 0 Sfc ^yFPa 

Pd«2^7> ; VX^no COJ;^ic7^X^ 

■r^fca6Tfe^o ifigt§io(D^7 Ft±> SPRtcti, 
W7^x^7 Kkl*Sns— Fk L 

[002 2] K7A2 5(OmmiC&. 180 Q 

(mar i/2>r^«) tfafttssw^n 
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k^a2 s# i ®fc?%mr$<Dm¥T\ KR a 

joctt/Rb^f-^il, ^O^^T^y KR c*5 
*5cfcQ'P btfx-y^fiU -\>y KP cfccfctf 

[0 0 2 3] m 3 tt, 7^^i>^MS#fiUri--^2 0'X-- 

0J*tf SMPT E#^A3-KtfttfflStlSo K7A2 
5£> 1 IeHkT\ KR a&cfctf R btCfcot, 2*<D 

^\«y KR cfccfctfR dtc<fc^T, 2*(0-^y^;l/h 
^y^T c*3«tt/T dtfmmcffij£2ftZ>o &*3, 

[0 0 2 4] SMPTE^^T^n— Ftis V T R ^f<£> l£ 

(1/3O80 T*»So tt*r*«fc5fc:* 
^l/3-^±, 0 3lC*rf 4*Ob77 a~T d 

*>fA3-K07l/^ffiit)TffiOfli (0, 1. 

■rs^-rAn-K (i D^t,»ts) «:ffiffl-rs'isa^ 30 

SMPT E Z^Ls^i- V (Delete, n.— F-r— 

^xyrtffflScsnr^&o-e, co^fc^iEtfW^ 

[0 0 2 5] 0 4ti, f-/F7^^yhO-7 1 *5 

SCSI nyhD-73 2<7}®SI 

T-°-£<offijA^> Mtbu vh^^omm 40 
? << v * Mnm u ^ - if 2 ornai 

[0 0 2 6] r-^l/3-?(t x-T v ? £;Mt$HL'3- 

jl-^2 O^co^Jb^^n^o ^y77«'J3 3fr 
6R#aS*ifc-r—*# K7^7a ^ h d— 5 3 4*^ 
LtC2XV3-^3 5iC(t«SSn5« C2xy^-^ 
3 5fr6tfi*Snfc'r— h^y^-O^-U-/ 
Ih)S83 6^^LC 1 Ji>n-^3 7tcA^l^n^o 50 
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8 

[0 0 2 7] C2xyj-^3 5^J:a'C lxy^-^ 

ii-r s b# co h ^ >y * s\(oftsztfmffl s n & 0 

[0 0 2 8] 3c/c, 7 L -7 p ±tCf f -^«:f2^'r^B*^ 

37tc£>^T\ C 1 /^Uf--f*^fiR*ntea*C. x— * 
(D^yif&it, SaoSYNC7P7*rtTO7-KO 

[0 0 2 9] C lxy^-^3 7^60fV^^^f-~ 
^ # ;Mf $R U 3 - ^ 2 'xfc & 2 n £ o 

t'fWo/:f ^ i/^;l/f-^^tl, RF. T> 
^3 9*^>LTf2S^^ KR a ~ R d ^Ifiilx-^ffi 
*/-T£o ^^y KR a~R dtCcfcoT. 7-/9 1 ±t£HE 
§tf--^^ffi®^n^o RF, 7>:/3 9ti\ ^-^-v 
;l/l/X#>X^7X4 (PR ( 1 . 0, - 1 ) ) (DjfflH 

[0030] »«att«sE-rs*^ aa^-^ois» 

x^-ITiE7P»y^0 8<B^M I DfcfctoE-TSo 

[0 0 3 1 ] S^^y KP a~P dia^f^9 1 
frt>n*EZ titer— F, /yT'4 l^ltf-v 

y^;W^fa-^4 2t^$Mo RF, Ty^f 

4 is, w^r>y. ^37^f, tf*tra#ai?*s 

t? 0 ft>^W?tOf3-?4 2 0^tff-/ K7 

>r73yhp-7^e^n, c 1x3-^43^ 

[0 0 3 2] C lf3^4 3(C«lTh77^f-<-f 

#4 5^T-V^>^-U-> r lHlK4 4tC*tLT}g^£n 
£ 0 Clrn-^4 3, h^^y ^-r^-f >^-'J-^[e3 
gg4 4fecfct5C 2f3-^4 fnftlC 1 x>xi 

«-^37, h^^^-r>^-U-^lHlK3 Gfecfct/C 2 

Sfc, C 2xr3-^4 5tt, CJ-K) 7 ff - 
^^r H7-Y73yhP-7 3 4 ^LT/Vy7r^ : e , J 
3 3tc««at"*k«»c. (U-K) x-^tfl^x 

«\ ^fAayha-73 UCITIE^x^-^fl 

[0 0 3 3] **3. H4T*««B8^nTV^^ 
A^yh a— ^ 3 1 ti> f-7 p F7^7^yha-7 l 

-^3 5, h^^y ^-fv^ — »J-riHlK3 6. Cixy 
=3 — ^37, C lf^-^4 3, h-^-y ^T-V-f — 
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V— ^ESS 4 4*5£tfC Zfzx— **4 5ti. ^fA3 

So 

[0 0 3 4] 2 f-/K7^73>hD-7 1 tC 

fc«(fifc»J6Lfc«l»JW«W«»«ft*. cntc J: 

So 

[0 0 3 5] x-f — ^2*Ct±. S/XfA 

IC-ft-r&mfe^v F 4 7 fctfRtJSftT^So 

K4 7tt, ^XfA3>hP-7 4 6^Sn, ^ 

K4 7tcJ:^T, 3>hP- ;l/«^fcJ:tf#>f^3— F 

M\ f-yh'7^73>hP-7 1 O^XfA^yhP 

orffia-r - * & s ^5^*^a s 0 

[00 3 6] '>XTAPyhP-74 6tC^LT^^^ 

D-5 4 8tt, #IslK*r&#, # K5^^@B 
4 9*^LTt-# 5 04 K7^7tSo v'X^Anv 
Fn-5 4 6fcL 0J*tf 2ffl<DC PU«:*f U r-^F 

7^7n>hp-7 i ^coiffifi. ap- k©e»/ 

[0 0 3 7] /^-XAPVhP-7 4 8ti, fflZliZ 
{IOC PU**fU t-V v ? ^;l/1t?BU3-^2C0^*- 

comm. At7hf-yop-f>T wr>p-f^ 

hP-7 4 8Wat5o ^5 0^ 

^t/x^y^e-^, "J— ^-tr-yF^S 

So 

[0 0 3 8] £6fc:> f-?F7^73yhP-7l<0 
mi®«*&^.-*y F 5 1 A^60iS8K®flE^A*Sn^DC 
-DC^IelKS 2*We>nti/^ 0 UlTii^BS^n 

Fc0^W-tr>^<DteB-t>"9-s ^^A3-K«0M/ 

[00 3 9] I2l5(i, f-^F7^73>hn-7lO 

C PUTfeSo ^-f>C PU6 Mi, i/XfA^i 
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mCPUTMo C^-fVCPU6 IICBILT 
C PUAX6 2tflStte>*U C PU/U6 2tC«UT^S 
«fiJffiiRtftt^*ns 0 ROM (77r>a 

ROM) 6 3, P I O O^lsfo I /0) 6 4fe<feO : 6 
5, 3yhP-;W^;l/6 6s LCD67, £-Yv-6 
8, R S 2 3 2 C^y^-7x / fX6 9. 2 F R A 
M70, R AM 7 1 P U/U6 2t^LTfS^n 

So 

[0 0 4 0] P I 06 5^7Pyh/U;H^f^yi: 
10 mmZttTl^o LCD6 7Ci. K^^SM^ifc* 

n-^te^Scfc-stc^-rsa^ssTfeSo RS2 

So RAM7 Mi, 77-Wi7tiffltl»7-^R 

am. /p^7^w>p-FS^ ^vp-mm 

(V S I T (Volume Set Information Table) /D I T 
(Directory InformationTable) ) *-RfRBtS/'c«> 

[0 0 4 1 ] C P U/U6 2*C^LT#7?I^SW^7 
34^LT I M;U7 4tf8KSn*. CC0IM^X7 
20 4tCjftLT. S — RAM7 2. ^>^^'J 8 0s SC 

s i pyhu-77 5^I^ni>o scs ipyhp 

-5 7 5tc*tLTAX7 6«:ftLmh3yt:a^ 
mt^^)o S-R AM7 2 ti . 3>-r>*/^^ ^T 7 
^^RAMT'SO, X^'J^hRAMtfeD, Sfc, 
^tCD^-CO-r-^^ffi^-rS^^rUTfeSo CCD*-* 

#So 

[0 0 4 2] 2#— FR AM 7 0Ul*i, ZOOCPU6 
1 *3«fctf8 1 Rg<D«$H0}iffi«Ofc&O, FiMff/^ 
JO ^yF. »7Xr-^XS§^^7 F, ^vyFXr- 
^?X t F7^7flXf-^Xr-7;l/, *5<fct/*r— £ 

[0 0 4 3] P-7yFS(l^^7Mt CPU 6 1^6 

8 i k*ju mftnft*^&?%mci£m*?2>'*'rv f 

T?£So »7Xf-*X*f/^y Mi* CPU61ff 
S#L/:PvyKlcWU CPU8lA^ffUf<0» 

40 Xf-^Xf-7;Ht K9-f 70«W*C P U 6 MC 
ai^-^S/c^OT— ^rt/T'&So CfDr-7*;l/^, — ^ 
a«BT'CPU8 1tCckDSm6nS. -r-^^S'fl 
;^7h(±, CPU8 lfflto77-A'>x74SCS I 
;U7 P U 6 1 fflijfr fc^vn — Kt5«^ 

^ CPU 8 iMQSELBK 94T9kttt 
S) 4, CPU61<ORS-2 3 2 C^y^-7x>fX 
6 9 LTfiBS^S^fcffiffl-r W 7 7 

So 8 O^x-^^BBLTO/^y^ 

50 [0 0 4 4] -9-^C PU 8 Mi. f^^>;HB«l/3- 
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77 

#2<D$m*ft? C PUT'feSo PU8 1 fcHffl 

-fSC P U^^tfH»6tl. C<D^X8 2tCROM (7 
77^aROM) 83, RAM (7-*RAM) 84, 
£-Tv-85, R S 2 3 2 C^y^-7x^X8 6, R 
S 4 2 2^f^-7x^X87, PIO C/a-fe^tfn 
yhP-W 88. DMA3>hP-789tffi8cS 
n, 2*-hR AM7 0 & £ QV S y ^ * D 8 

[0 0 4 5] /^^^t'J 8 0S, f-/9 1 ±3b>£ift 

P-7t*fe§o RS 2 3 2 C^y^-7x^X86^, 
^7^ffl<Ot»OT^So R S 4 2 2-f >^-7x^fX 
8 7f£, T-V zsfifrffimi'3 — <$r2 £<Dmm^&T*$> 

So 

[0 0 4 6] #tc. -rV ^*;b7*— £#IBi5^S8$<D-r 

(«^ttf i ooa-fey hrt^f-y) ou-r 7^ h^m 

ytO&jiSP B OT (Physical Beginning of Tape)*3<fcl/ 
»gP EOT (Physical End of Tape)<DRg"t\ EttRlfiE 
ftx»J7ti. LBOT (Logical Beginning of Tape) & 
<fc 0FL E O T (Logical End of Tape) <D?£T* cn 

x5—U-h*W>ft«)-eaB*o — #J£LT, PB 
OTfeWL BOT<DPaO«ftSaxUr^7. 7±0. 5 

mtmrnzn, p eot&^l EOTWiaxy 
[0047] ioo»i#y a -Aictt, ffiftoitfitf 

S) tfBBHSftT^So 1 tt±Olia#Ua— A*Bffl 
TS/ctf)^ SBSxUroitaSJCV S I T(Volume Set 
Information Table) ^SESSnSo VS I Tte, 7* 

4ffl<OBft9UI?U ^ — AtO^-n-^n^OD I T (Directory I 
nformation Table) <DBBJt& (X^-h) *»ffl I D, 

[0 0 4 8] V S 1 T<D9tm<O®mtfi0- I DOfili: 
I D (Identification)^ 4*coh^^^-tr^y 

So VS I TxU7^6ia<0#'Ja-LOD I TX'J 

SSfci:, 1 - I DtWo 
[0 0 4 9] ififflsPy — 2* kfc , D I T (Directory Inf 
ormation Table) , U I T*J:tf:x— tf-r— ^x>J 7*fr 
6&S Q D ! T&, tti*Ua-A^77^;VS:fl 

-r^fctoowfH^w-rSo -ood i toi^«> 40 so 



<mm 2 0 0 0 - 5 7 5 1 0 

72 

- I DT'feSo U I T(i> aj-^a >"Z?£>0, 77^71/ 

[0 0 5 0] B6fc:*3^T\ *»«*ttb;fcx»JTfcl\ 5 
y7 7yxiJ7t£So 7>77yxiJ7lc<fcoTf- 

KlCcfcoT, V S I T*3«fctfD I T*H»rLfc«Ftc, *f 

[0 0 5 1] V S I T&, x-^£Off^14^:r6]±-rS/c 
*MC, 07 AtC^TcfcdlC, 1 0 0, *§*93ILTt3ii2 
tlSo fiEoT. V S I TXUTte, 10h77^t7h 

(=10-1 D) T&So V S I TX'JT^miC, 9 0 
h^y^-fe-y hW±£DU h 7^x U TtfSSffiSnSo 

[0 0 5 2] D I Ttt, ■7 r -^^0^14^lRl±-rS/cA6 
k:, |7B^ti:^c, 7©, ^OSLTfBiS^n 
So DlTte, 0 7 Ctc^rTcfc^c, 6ffl<0-r-^;l/fr 
6tg/S^nSo 6fflcD-r-^7!/t±, JfcBHfrBKHfc, V I 
T (Volume Information Table), B S T (Bad Spot Tabl 
e), L I DT (Logical ID Table), F I T(File Inform 
at ion Table), U T (Update Table), U I T (User Info 
rmation Table) So V I T, B S T, LIDT, U 
T*M-ID©lSfcSn, FITtf2 0-IDOgS 
£2tlS 0 SO© 1 6- I DOx'J7tf?»Snt^ 

So 

[0 0 5 3] D I 7<D&T—7MZ^^Xmn-t%>o V 
I T<D I D7 7 KbXte, VS I Ti:f^ntl^>f Ua 
-A<D$tiilIDtfeD, *©HIIDtt, VSIT 

I Ttt. spy a— A^;K ii4?iJa-^Ol» 

t~$7uv >7<om%mm \ d, ^<om^<omm \ urn 

©4? U ^--A(7)1S$i^t?o 
[0 0 5 4] B S T<D I DT FUXfcU VITOftll 
D + 1 I Dte, V I T<Dfi&3l I D+ 1 

77^t7hi D^wrs^-^^TS^nsfttc 

8tc^*rj;-5tc, sBcotgiaA^iaaw^Mssd^x— ^t* 
$>So 9>r hu h^-rwfFi:. c ntc ttia-r s ^ hn 

hBficx7-^4t§i:^ 7^hUh7^@lW(c 

x^-D^r-i/3 >^m^^n, cntfBST 

/WKX*7htt»Sh*o BSTH fi§*14 59 

a i D%tit§o 

[0 0 5 5] L I DTtO I DT KUXte, V I TO»l 
1 ^CDliSi I D(i, V I TCOsi^ I D + 

2T^So L 1 DTte, 1I7D7^X^- X^ocfct/D 



-7- 



13 

#«<y$i<DWm \ D> ^oaiiD^ 7r^W§, I 

^*><L I DTtC^nSo 
[0 0 5 6] FITOIDrKl/Xtt, VIT<D%HI 
^OifeSI Dtt, V I TcomW. I D+3 
T?feSo F I Tit. £tiJ&*?2>2Mm<DT 

7r^!/©f 1 J^^-3-K (EW9ffl3-F) T* 
feSo Nf@Of-^^7(^ jRUa— ACD$fcK^6N 

ti\ NSS^T— yv-^O^fl I DT*&S 0 flKFO-r 

fflftfcB^T^-trXT^So 
[0 0 5 7] UT<D I D7 FUXtt, V I TCOtlllD 

^X^^-r^- F tfFFFFFFFFh 
(htel 6ii«:iatt-rs) £2fU H«»t*t±, Ctltf 

00000000 h ££ns 0 

[0 0 5 8] U I Ttt, ^7i/3tMt>OT\ 0O*fcf 

1 0 0- I D(Ox«J7T'$5o tWT^-trXRniE& 

[0 0 5 9] CCQCTTte, 4#G>'Ny#Jl/F9»yi'<P5 
ftS h7'^t7 hWc 1 - I DWStlSo COh7 

s Q H9». »siF9y*-by bmrn^-To mmh^ 

vt-tiv h(D9tM<D4/^ Kf7*-V7 F I Dt^ 
t), Ltl^FFFFOOOOh^^Mo 
[0 0 6 0] 1 3 h (34 «7-F) 

-Ff-^xJj7T*feS 0 ^73- K-r— *tt> F^ 

L/cf-7;l/ (VS IT, V I T\ B S T#?) If 
T*-£, x-^v-**^<0»gij3-K^-9-73-FJC 

[0 0 6 1 ] SBIC^CD 1 1 6 8 8 4/W h^^ny 

F^*y £*tr-y Fcofl5i££LT«:, :l— Fx— 
Cy/ci6^a— ff-^ h77 ^*fc>y F, x— 
&%C£*7fr?tctb<D7--*7~?--Z (TM) h77^ 



(8) EMS 2000-57510 

14 

7h, E O D (End Of Data) F^y^-fe-y K F 

77*-b7h0 4iatf»So Cn60h77^-t!7h 

[0 0 6 2] a-f f-^x U 7^c7n 7 ^ilf 
- y ;l/x U T ffmf h tl S o Sir- 7; Wi , 

if|(D4vW htfh77*"fe^ FcDSSffin— F (0F0 
F 0 F 0 F h) tZft, ^CDlficD 1 2/W h^W^tl 
Tt^o 7*P7^IIf-7';Hl a-ff-^f- 

w $ 7u >y ^«fiSt*sa-r *o 

[0 0 6 3] -UK, m 1 0— Wi 1 2*:fBl^T\ C<Oj|JSB 

So ±*£Lfc£?tC > 4h77^^1-ID^LT, 8 
fflOx^-ITiEypy^^EasnSo x— 

nsYNC7P7*#ffit*fit)n> sync^p^^ 
dtc^a^^ 1 Dwsns^wc, k»f 9^***1 

20 [0 0 6 4] x^-fTIE^a^^ (D^ft^nte, 010 
BtCTj^^nScfc^tc. 1 /W F£: 1 L 

T, 0<OX7?lRlt3cfctfY^|pJtC^ 1 9 0i/>#;K 7 

7 ^ y t ^ ^a-ff - ^ ^ W IT, 9cf, Y 
^|aj<0*5"JS*<: 2 7'W h-focDC 2^Ux-r^£/££ 
n, C2^yf^ffeS»T, X #fp] 1 

T\ ClStoWWh ( 1 fgtO^n^^ 
*\ C 2#[rUc 1 0 4 7a7*M*nSChlc^S 0 
C 1 # |pjO«fTfflzl. 4^hOSYNC^ 
50 ^fc2/Wh©7D7* I DfcWS^ lx^-ff 
lE^n^^^^c^nSo mtSSYNC/^-^ 
J;tf7o7>IDi:*^*te, C 1 7?fa<£> w W F*I<D 

7P7^^ SYNC7D7^»t5o 

[0 0 6 5] m 1 0 Ate, C(Ock 5 tCfl5$c£ft/cX-5— 
iHE^n^^tc^-rs F^'y ^<0fU Dtttf ^"To 8<® 
Ox^-ITIEya^^^jlLT, Ach, Bch, Cc 

his&zf d c h<D4 F^«y ^^n^nsjo^ten 

So 

[0 0 6 6] 0 1 ltt, *x5-tTiE^oy*Wci3frJ 
40 S7*D7^I DOWOWtO— MfcSVTo 8X5-ITIE 
7uy{7*mLT4h5y*lcftlf*>tl2>rc*b. §x 7 
-fTIE> r n^^tcfeV>T, 26 (= 104/4) SYN 
C^D^y^AM F^^^tcW/C-rSo ftt, 2 6SY 
NC7P7*SIC> Ach, Bch, Cch&cfctfDc 
hc0 4 h^^y ^^n^ntc^iS-TS F^^y^ I DtfttS 

nSo 

[0 0 6 7] ^6tc. Sxv-triE^a*y^*cfev^T, 
26SYNC7*D7^OTnfm:*tlt. ±CDSYN 

50 ILT7P7^ I DtfURfcWSnSo 
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75 

[0068] -ttzt>%, m i i icfnznz cfc^tc mi) 

tf. A c h<D 1 #@<D:/u>y ^Tfe&C 4:4St7a7 

* I D. mfiVo>y^ ID (A-No. 1 ] fcSfl, 
*Ox9— ITiE^o * *©»HW>frO SYNC7P7^ 

* I D. PU(f7a7* ID (A-No. 2) 

3o |p|«tc:LT8fflOX7— fliE^ay ^«:±Tj250, 
B«g£>x^-IJiE:/a <y ?<Dm±'n(D SYNC7P7 
^^D7^ID (A-No. 8] ££*l£o JWctt. 
^WcOX^-fTIE^u^^tcMD, &<Dff<D S Y N C 7 
a^tc-Tn^ I D [A-No. 9] tfttSttSo C 
^ LT8 0<Ox^-fTIE7n>y *«rMSKJSKoT. SYN 
C:/n vtmiCs m&K7uy>7 I D^LttKo S 
f£J!<DX7— ITlE7u>y £lc*5^T> 2 6ff§OSYN 
C7D7*k:7P7*ID [A-No. 2 0 8) 

nrce>. h5y* i d# [a) cbd ^gtfrr 

io KTHSiat, h5^y^D3;T% 7P7^ID^ 

[00 6 9] HI 2tt. CCOcfc^tCbT^S YNC7P 

<DWM~7*—^rv h^raVTo M 1 2 A lC-*0J2)^£tl£ 
h^>y^A, B, C&cfctf DcD^n^ntC&i^ 
T\ W^-r^ h^>y^ I D**fLfcS YNC7D7^^ 
7P7^I DJRfcM^&tU fESi^n^o 01 2B(t 
SSYNC^P7^rt§^f 0 5t5Htc4/WHOS 

Ltl^ti/c7P7^ I D^ft«^nS7D7* I DM 
*S"?feSo T/o-yiM DtciltfT, :i-+F-r-££>3^ 
tiC 2/*'J-r-f # 1 9 0/W hgS^ti. 1 2/W 

hoc i /^'jf-rtfBsnSo 

[0 0 7 0] H12C^ 2/W h^7P7^ I Dffl&L 
(OrtS^-To CO/P7^IDSm SYNC7P 

fl?U£LT> 2/U hco^P^y * i DM^cOilWco 1 ;W 
Mi. SYNC7P7^7P7^IDt*SD, 2/^ 

[007 1] Ell 2 D te, ~fu y I Dfe<ta'h77 * 
I D<0»J«r^-To 7ciy * I DfcJ\ CD - [2 0 8) 

£T^ffi£#0<DT\ 1 h#«rffll^T 1 DtfXI^S! 

grr&o — 7?, h^-y * I DlCO^Tte, l-IDtf4 

3 1 - i omic h^y >?"r— $<Dmm&&zn2>o 

L/c^oT, 3 1-1 D*mfN'?2>rctblCs 5 e>y htf 

fSffl^n^o as i tr -y m*. fx7^tf7ht^^o 

[0 0 7 2] f-^l/P-^U h^SQStCO 



(9) *f Bfl 2000-575 10 

/6 

3 0 Ell 3lC:fc^T, El^-r^lfiiS^rS3T^mx-y9 

i icT-zmm&fi&nzo m%v—-f9 nets, # 

SSnTl^fS»SP9 3. fB®g(5 9 3fctBSfiB9 5£<D 
fflJcfitH-raiWJai'r-^W (*IM®«:dCy) 9 4, 

x-^^ESsnrt^^oiBsaPQ ibsssp9 5 

6, lifflWx— :/©»SS9 8fr6%ffift^-7^^*S9 

[0 0 7 3] IBSSR9 Stc-r-^colBS^ToTl/^i^ 

jE^x-7-fg^ 1 OOt'C 2f3-^4 5lc£oT 
#*ttj£n££, x^-^j^l 0 OOffiSu^jfiO-r-^ 

»^n^o fa»as9 sfctBS-rs^tr-r 

[0 0 7 4] WT. Kf-y9 1(^tl)f-^07 

20 HIE^figx^-#x^-fg£i5 1 0 0T«U;t 

tt. IEb<fBSS^S:SnSST*mtfSSTM 0 111 ST 

[0 0 7 5] MJ h^JflfflKfc^T, SB§§0[$9 5 
coyj 1 0 2 tc^Mx-^ 1 

fam-ZftZt, ^Ox^-fg^OiSW^cO-r-^^ 
IB^T^^A^/'cCil^^n^o fbt, 8BSSP9 5# 

^yF7*7hi:Sh, b s Ticgssnso yup- 

30 W102^ x^-«£j£l OOA^OfcSTOO-r* 

TfcSo o-;l/jia 1 0 2 fcX7-«4jS 1 0 0 t<D 

[0 0 7 6] «m^-^9 1 ±tcfBS«nfcD I Tfr6 
x-r^^ylz-r— ^Itffi^v'X'rA^vhu— ^3 Hcj: 
OD—r-f >^OIRfcR$n, ITjE^UBx^-^C 2f 
3-^4 5T*ffl^W^, C2f3-?4 5lt v'X 
40 fA^V hP — 7 3 1 tcfTIE^x ^-§Z£.M*%*titfl 
^LTCtfMI^Ccfc <9 D I TC0lf$gtcS^V>T->X 
f^P>hP-73 1 tt, ^e-^-F^-1 / 7 r [B]^4 9(C 

^1 0 2(C7 P Uu-;l/^n, «6tcx5-5E^100 
(IP**^-**) S Tiffin 6 n/cM^tc, 7-Yh'Jh 

[0 0 7 7] **3, ^'Jp-M, ^Ja-Ml 0 2 
*C&g6-?\ yjn-yl/fil 0 3ST'ffoTt>ck^o CCD 

50 m&Tt>. ^etcx^-fg^ i o osT*ie«>e>nfciB: 
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[0 0 7 8] £fc. mSLv— 79 1 ±OttH****fc 

8 (0 4#i) 

SStiT^* 1 — I Dtp I D^j^^^co 1 fc^Vb^K: 
ta^-r&o I D*9^*ffi«t5ckK:J;0, f »E 

[0 0 7 9] C(D I D**>**ffl^T\ M5*f-^ 
*9 6fc*SU-fjStl 0 4tC^7 L -7 p 9 1 WaSO 
LT> /'Jp-M 1 0 2 ^T?ID, 2 61CX 

■5— OOSTJgi&Tv'f h'J h^-Y^rtf d C fc 

10 5^, 3f*Jft-r— ^gP9 2tcfe£+r— 0 6tc 
lMf-/9 1 *#*R-rj: 5 »C ^12 
§^[5 9 7 tc£>£t>--^/£ 1 0 7 tcSI^— 79 1 3:^53£ 

D LTfe<fcV\ 

[0 0 8 0] tm$t>9 5*B4Lt^4«l^y K*a 
>y L fe . 83SWF k IrJ C^ftt^f- 

79 l^'Ja-;k #£KL3:fcli^i£D;*ttSo 0J 

ISP$^Bf7>'DU^f'l'7KX7-iSl 0 

i o iwidfr6of-*ou-KU h7^»n^ 0 

[0 0 8 1 ] &*5. x^-^ 1 0 1 Wwfr&O'r— 
IEL<S£;£nS$T\ eiJ^tfSiffiT*5HIST*fTt)nS 
i> 0 ±ao*a*fi*'&t>-e-Sc:i:*cJ:0, <fc Office 

[0082] 'j h9-r«fx5^if5^<DWfi«, aio 

-ID, PM3 0-lD«:#ffii:LtS:SnSo 3 0 

- i D#<D7*-****yicffla&iiiyo fit, 

^n/c 3 0-1 Dt>^-t— $<Oo-*> 1 - I DTtX7- 

tfa&n«r, ^O3o-i Dtc^bxu h^aastf&s 
n^>o 

[0 0 8 3] CO^K^T^ ±a©U-K'Jh7 
^BStc, t— yaUK^r. E»H*«fc!>t>ji< LTx-*<D 



(10) WBB2 0 0 0-5 7 5 1 0 

IS 

[0 0 8 4] ^-:/»E*:K»B*<0 1/2 met 

(Bl4#ffi)o h9v* B^T^Xft eicfcfjCL*: 
^\<y FBtcov>T&l^4$T r £>£o C<D<fc-5K^ -r— 731 

[0 0 8 5] eii 5H\ w»»ba*fe^- 

>y FBfc<fctf F^y*Blco^T«>l^«T*fc&o Lfctf 

[0 0 8 6] —7?. CCD£?K: h U—X^fro 

Kv^Bll^S<OlRir^vx<0 b^y * A' *Se2*&6C 
[0 0 8 7] fCt\ COKWTti, tt»lel<DbU-X 

[0 0 8 8] ^Bftc, x-^^IHS^HH^JcM^S 

i6tc. Ell 6lc^2n&£-Mc, Stf-yiCT^ 
40 X(DS^^> h^^y ^7 A, B^3KD5SL^*n (Ell 6 
A). h77*^nfntt, h-^^y t> Ati^a-y * I 
[AO] — CA 1 3] <D\ 4SYNC7'07^6 
ftt) (B16B) , h^^y * Btemmc. yay ? I D 
tf (B0) - [B13D014S YNC7'P7^64 
Z>o SSYNC7n 7 7^ ±iSLfcJ:5fc, 5tS§tc S 
YNC^^-^E^tl, ©tT7P7 7 I D, h^-y 
* I DtfBESnSo ^LT. *(Di£Zlc. 3.— »ff-# 

c i ^<jf^wn§ (ei i 6 o o 

50 [0 0 8 9] C0^9t:W^n/c7^-V7 ht'W 
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&o m\ 7«. r<j (D^m^B^fcb^vtzhu 

^7 A, Sttf&mc&f£2tlX^&o C(D7—7lC*IL 
T, h 7 7 ^ A 07 >>^Xft IC*(IS t /c^n 7 F A ^ hi/ 

A^hU-7a ( hi/- Xj3, h X y *5<fc£jFh U— 
[0 0 9 0] fcfc, Ell 7 tc*5^T. ^-n^ft^EPT/n 

^T^PJUCfrttT, 7D7*ID (AO)-(Al 
3] Gfe£VH±:7Py * ID (BO) - (B13)) 

CWIT* h 7 7 * ^ 7 f f tit b U-Xt So tCFT* 

[009 1] Bl8A(t hl/-Xa, 0 . y&£tf<5 
tCcfcoT^ttJ^nfc, 1 SYNC7D7^0f-^ 

m^7sk-r 0 r—zte. ^7KAfc7^fttf-an 

XaTte, h77^A^hl/-XLTt^ h U— XlBJft 

XyTHi, ^7KA^7^fttfS45h77^B4 
b^*y^ Afccfctfh^y * A' frt>"r-$tfU 

[0 0 9 2] CCDJ^tc. a^l/ch77^^^ 
tUUTHi, 1 SYNC7u7^±(cf®b77^0f- 
^tfigftLfctK ffl(DSYNC7D7^f-^^/c 
otl h77 *»Or-?AW5CfcK:4So * 

^tfe^o ±a5Lfc, l S YNC707 ^gtcg#>jA£ 
ntt^7o7* I D*5<fctf h^y* I Dfcfcffli^T, 

isss^o sync t/d 7^nwf-^«o's^^7 

[0 0 9 3] ^>y FAteckt/^-y K EUc <fcoTR#flfc& 

tc^^en^o ^^e y ts^ snftf-*© s y n c 7 

Mo h77^ID»T, SYNC7P7^SiCh 
^•y*#W»J3*lSo COCTT'ti, h77^A^ 

Sh77^A' h^ffitgij^n^p ^e>(c> v^vtm 

IC, 7D7^I D»TS YNC7n7 ^KHcMt/g 
9*Saa^tTofc«S«, ffUtfh^y ^> Ate. B18B 



(11) W2 0 0 0-5 7 510 

20 

[0 0 9 4] m 1 9te> C CO cfc -7 ^5aBg%R 9 /c#>CD. 

mmm^-fo nmT-zt Ltoa-ff-^ 200 
^c2x>n-^2o nc«^n§o tr-r— *2 

7D7^^Mt§/:ttOl^C 2x>^-^2 0 1 

oon mtf±y><oii]i nc^snsiBE^iRi«^r 

70 FU77^>t»jA^n§ 0 -Tfcfc)^ 1 SYNC 

i/Uryl/tciSftiiSnSfcx #G>8x-7-nriE:7o>y* 
»©1 SYNC7a *y * icttJS^Sx-^tf&OfffciB 
A&&£ftSo C(Ocfc^tc N 8X7- ITIEya'y 5ft\zt> 

[0 0 9 5] C2X>3-^2 0 *^rlHC8X 
cD?iJ^[p]^WbTC 2^Uf-rtft«Sft«o C2xy 

[0 0 9 6] i/^7U>»2 0 2m H^StlE: 
0^*>J \z 8 x^-fTIEyu >y ^^(Ox-^^iBi&iiS 
n&OSr^Oo fit, f*— nfc 6, r$#) 
&£n/c:8x-5-fTIE7n>y ^£3ffiLT, ?t%I«HcR 
^tfcilfcti^-rSo CC0J:-7tc. + V$n§I&2 0 2 
-r— £tf C 2/SU7^7jft^&*^?U#ftfr6> 
c i ^Ux^TJrpj-r^^^^rni^^^^AenSo 

[0 0 9 7] ->t7'J >?\9\V&2 0 2<£>fcb;^ 7U7 
50 ^ID/b77^I DWftPlelK2 0 3 (UT. MiPElB 
2 0 S^BS^TS) »c««esnSo tt*PIHBS2 0 3T 

^a>y^ I Dfccfctf h^y* I D^^*Ptl)o 
[0 0 9 8] WftP®B2 0 3&> SYNC7P 

v5micfi x ?>Y>%:1 : i^ [2 0 8] tU-b7F^n^ 
KO^^>^i:> 31 l <D#^:x£cDU-b<y ht^^v h 
7 7/U C4] ■P'J'b7hSnSS2(0*'>y*t* 
S YN C*/o>y ^tc^L/c-r-^tC^LT> ^ 

40 U m2<Dil?>Z<Di3y>Ymfcm~3Z * I D 

[0 0 9 9] MftPlHlSS 2 0 3<0fcti;WC 1 X>a-^2 
0 4lcm&t£tl&o C 1 xyn-^2 0 4 fcfc, 0^2? n 
fct^^rUlC 8X^-fTIE7o>y *»0'7 f -#*iB«>i& 

cy 0 fir, ±a5oEi i nc^^nru^d:^^. sy 

NC7D7^tfh77^A, B. Cfec);r>'DtCt)/coT 
M^6n, l x^-fTIE :7u>y ^tcW/C-r^^—tf-r- 
**>ckt/C 2/^jT-^OtT^f^tc^LT. CI/^Jt^ 

50 [oioo] fit, s YNc^n-y^tc^jfrrsf n 
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^rKDr-ZlcttlsT S Y NC/^-^WtaSftT S 
YNC7D7**WhS« SYNC7P7^tl h 

Kl»lPl-r4ffiB*c»*t6tlfcE»^^ KR a, R bO? 

[0 10 1] "TftJb-S, m&l£ h77 ^AOSY NC7 
PyWDy^ I DJIElclitfjSn, fBlST'V:^ 0 5 

tc^^n^o t3»:rv:/2 o flttssnftf- 

*tfRbtfffi£©#^5>$^CWD»*.&n, fB§S;T> 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately reproduce data even when the 
deformation of a track is caused by expansion and contraction of a magnetic 
tape and the like occurs. 

SOLUTION: Data is product-coded, is added with a track ID and a block ID for 
every SYNC block, and is recorded in a tape 206 with an oblique track. In 
reproduction, when trace is not performed correctly owing to deformation of a 
track and the like and C2 correction is not performed completely, it is 
discriminated by a discriminating circuit 218 so as to perform retrying processing. 
The tape 206 is returned to the original position, while speed is reduced to half 
when recorded, and traced without a gap. Reproduced data is C1 -corrected by a 
C1 decoder, supplied to an extracting circuit 213 through a terminal 212b, and 
the block ID and the track ID are extracted. Data traced by plural times is stored 
in a memory 215, and rearranged in the correct order, based on extracted ID. 
This data is C2-corrected by a C2 decoder, when an error does not exist, the 
data is outputted, when an error exists, retrying processing is performed again. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A multiple track is made into 1 record unit while error correction coding 
is carried out at a duplex. The data with which the block ID which discriminates 
each of the unit block in the case of the above-mentioned error correction coding 
from the truck ID which identifies each of the above-mentioned multiple track 
was added In the regenerative apparatus which traces the magnetic tape 
recorded by the truck formed aslant by the rotary head, and reproduces the 
above-mentioned data A playback means to trace the truck aslant formed on the 
magnetic tape, and to reproduce data by 1 or two or more rotary heads which 
have the same azimuth angle, The playback data of 1 record unit are received 
as it is [ having been reproduced by the above-mentioned playback means, and ] 
few. An error correction means to perform the error correction by error correction 
coding of the duplex given at the time of record, A judgment means to judge 
whether retry processing is performed based on the error correction result by the 
above-mentioned error correction means, The trace control means to which the 
above 1 or two or more rotary heads control [ above-mentioned ] the 



above-mentioned magnetic tape top by the above-mentioned playback means 
without a clearance to carry out trace when judged with the above-mentioned 
judgment means performing retry processing, The regenerative apparatus 
characterized by having the data rearrangement means which was reproduced 
by the above-mentioned playback means controlled by the above-mentioned 
trace control means, and which reconstructs the above-mentioned playback 
data to the above-mentioned playback data of 1 record unit based on Block ID 
and Truck ID at least. 

[Claim 2] It is the regenerative apparatus characterized by controlling so that the 
above-mentioned trace control means makes the travel speed of the 
above-mentioned magnetic tape later than the rate at the time of record in a 
regenerative apparatus according to claim 1. 

[Claim 3] In a regenerative apparatus according to claim 1 the above-mentioned 
error correction means The 1st error correction means which performs the 1st 
error correction with the 1st error correction sign of the error correction coding of 
the above-mentioned duplex, It consists of the 2nd error correction means which 
performs the 2nd error correction based on the result of the 1st error correction 
of the above with the 2nd error correction sign of the error correction coding of 
the above-mentioned duplex to the output of the error correction means of the 
above 1st. The data by which reconstruction was carried out [ above-mentioned ] 



by the above-mentioned data rearrangement means performing the 
above-mentioned reconstruction to the output of the error correction means of 
the above 1st are a regenerative apparatus characterized by being given the 2nd 
error correction of the above by the error correction means of the above 2nd. 
[Claim 4] The regenerative apparatus characterized by judging again whether 
the above-mentioned judgment means performs retry processing based on the 
result the data by which reconstruction was carried out [ above-mentioned ] had 
the 2nd error correction of the above performed with the error correction means 
of the above 2nd in a regenerative apparatus according to claim 3. 
[Claim 5] A multiple track is made into 1 record unit while error correction coding 
is carried out at a duplex. The data with which the block ID which discriminates 
each of the unit block in the case of the above-mentioned error correction coding 
from the truck ID which identifies each of the above-mentioned multiple track 
was added In the playback approach which traces the magnetic tape recorded 
by the truck formed aslant by the rotary head, and reproduces the 
above-mentioned data The step of the playback which traces the truck aslant 
formed on the magnetic tape, and reproduces data by 1 or two or more rotary 
heads which have the same azimuth angle, The playback data of 1 record unit 
are received as it is [ that the step of the above-mentioned playback was 
reproduced, and ] few. The step of the error correction which performs the error 



correction by error correction coding of the duplex given at the time of record, 
The step of the judgment which judges whether retry processing is performed 
based on the error correction result by the step of the above-mentioned error 
correction, The step of the trace control to which the above 1 or two or more 
rotary heads control [ above-mentioned ] the above-mentioned magnetic tape 
top by the step of the above-mentioned playback without a clearance to carry out 
trace when judged with the step of the above-mentioned judgment performing 
retry processing, The above-mentioned playback data of 1 record unit are 
received as it is [ that the step of the above-mentioned playback controlled by 
the step of the above-mentioned trace control was reproduced, and ] few. The 
playback approach characterized by having the step of data rearrangement 
which reconstructs the above-mentioned playback data based on Block ID and 
Truck ID. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a regenerative apparatus and the playback 



approach which read data from a magnetic tape by the helical scan, this 
invention relates to the regenerative apparatus and the playback approach of 
reading data correctly, even when a magnetic tape is especially distorted by 
aging. 
[0002] 

[Description of the Prior Art] The magnetic tape record regenerative apparatus (it 
considers as a magnetic tape recorder hereafter) used as external storage of a 
computer is known by connecting to a host computer the drive equipment which 
can be loaded with the cassette tape with which digital data is recorded through 
an interface. As one of the magnetic tape recorders, the thing of the helical scan 
mold which records digital data on a magnetic tape by the rotary head is known. 
[0003] drawing 20 - A - and -- drawing 20 - B rough — being shown - having 

— as - rotating - a drum 300 — a top -- mutual - an azimuth - differing — one 

- a pair -- a recording head — A — ' — B — ' preparing -- having . A magnetic 
tape 301 is a predetermined contact angle, with it is twisted around this rotating 
drum 300. a magnetic tape — 301 running — having - while — a rotating drum — 
300 - rotating — a rotating drum — 180 — degree - it is — rotation — every one 

— a pair — a recording head — A -- ' ~ B — ' — changing -- having — things — 
drawing 20 — B - being shown -- having -- as — mutual - an azimuth - differing 

- helical one -- a truck -- 302 - alternation -- forming - having . 



[0004] In addition, error correction coding is carried out with the product code 
which used the Reed Solomon code, and record data are supplied to recording 
head A 1 and B\ and are recorded on a magnetic tape. To the data arranged in 
the shape of a matrix per 1 symbol (for example, 1 byte), as opposed to that 
direction of a train, coding is made, respectively and outside sign (C2) parity is 
generated by the Reed Solomon code in coding by this product code. And to 
data and C2 parity, coding is made to a line writing direction and inner sign (C1) 
parity is generated. Thus, error correction coding by the product code is 
performed by generating C2 parity to the direction of a train, and generating C1 
parity to a line writing direction. The block completed on C2 parity and C1 parity 
is called an error correction block. 

[0005] It is prepared in the location where recording head A' and one pair of 
reproducing heads A and B which have an azimuth corresponding to the azimuth 
of B', respectively counter a rotating drum 300 mutually on the other hand. 
These reproducing heads A and B trace the helical truck 302 formed at the time 
of record, and the data recorded on the magnetic tape are reproduced. At this 
time, a tape speed etc. is controlled so that the reproducing heads A and B trace 
correctly to the helical truck 302. 

[0006] Drawing 21 shows roughly the situation of the trace of the reproducing 
heads A and B to the helical truck 302 at the time of playback. It is the 



reproducing heads A and B the time of record and whose azimuths correspond, 
with to each of the helical truck 302 formed in the magnetic tape 301, it is 
controlled so that trace is performed, and data are reproduced. Therefore, if it 
sees from the truck 302 formed on the magnetic tape 301 , the head of the same 
azimuth will trace the truck 302 every two track pitches. 

[0007] In this way, based on the inner sign parity by which the data which were 
read from the helical truck and reproduced were added at the time of record, and 
outside sign parity, error correction processing is performed to a duplex. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, the data 
(ANKOREKUTEDDO error) which cannot be corrected even if it performs error 
correction processing of such a duplex may be generated. When the magnetic 
tape is used as a record medium, some which are depended on aging of a 
magnetic tape else [, such as a blemish of a noise or a magnetic tape and 
blinding of the reproducing head, ] are one of causes which an 
ANKOREKUTEDDO error generates. A magnetic tape expands and contracts by 
aging and deformation of change of an inclination, deflection, etc. arises on the 
helical truck formed at the time of record. 

[0009] Thus, when deformation arose on the truck formed at the time of record, 
there was a trouble that the error (ANKOREKUTEDDO error) which it becomes 



impossible for a rotary head to trace a truck correctly at the time of playback, and 
cannot be corrected with an error correction sign to playback data will occur. 
[0010] This problem is further explained to a detail using drawing 22 , drawing 
23 , and drawing 24 . Drawing 22 shows signs that trace of a helical truck is 
performed normally, paying attention to reproducing-head A. Thus, in the normal 
condition, reproducing-head A traces a truck 302 every two track pitches. 
Therefore, reproducing-head A will not trace only the one half of the area of a 
magnetic tape 301. Therefore, in order to read all data, reproducing-head A 
needs to trace a truck 302 correctly. 

[001 1] On the other hand, under the effect of telescopic motion of the magnetic 
tape 301 by aging, as shown in drawing 23 , the truck 302 has bent, and as 
shown in drawing 24 , the condition that the inclination of a truck 302 differs from 
the time of record occurs. In these cases, reproducing-head A will trace the truck 
of a reverse azimuth partially so that drawing 23 and drawing 24 may show. Data 
cannot be read from the part which traced the truck of a reverse azimuth. 
Therefore, even if it performed error correction processing of a duplex which was 
mentioned above, there was a trouble that an ANKOREKUTEDDO error will 
occur. 

[0012] In addition, when an ANKOREKUTIDDO error occurs, it can perform the 
third-time raw (lead retry) one from a magnetic tape. That is, a magnetic tape 



301 is returned to the area which an ANKOREKUTEDDO error was not able to 
generate and reproduce, and read-out is performed similarly again. However, in 
the ANKOREKUTEDDO error by aging of a magnetic tape 301 , for example, 
reproducing-head A will trace the truck of a reverse azimuth partially like retry 
before, and the trouble of being few had a chance that an error will be recovered 
by this processing in it. \ 

[0013] Therefore, the purpose of this invention is to offer the regenerative 
apparatus and the playback approach of reproducing data correctly, even if 
deformation of the truck by telescopic motion of a magnetic tape etc. arises. 
[0014] 

[Means for Solving the Problem] In order to solve the technical problem 
mentioned above, while error correction coding of this invention is carried out at 
a duplex The data with which the block ID which discriminates each of the unit 
block in the case of error correction coding from the truck ID which identifies 
each of a multiple track by making a multiple track into 1 record unit was added 
In the regenerative apparatus which traces the magnetic tape recorded by the 
truck formed aslant by the rotary head, and reproduces data A playback means 
to trace the truck aslant formed on the magnetic tape, and to reproduce data by 
1 or two or more rotary heads which have the same azimuth angle, The playback 
data of 1 record unit are received as it is [ having been reproduced by the 



playback means, and ] few. An error correction means to perform the error 
correction by error correction coding of the duplex given at the time of record, A 
judgment means to judge whether retry processing is performed based on the 
error correction result by the error correction means, The trace control means 
controlled so that 1 or two or more rotary heads trace a magnetic tape top 
without a clearance with a playback means when judged with a judgment means 
performing retry processing, It is the regenerative apparatus characterized by 
having the data rearrangement means which was reproduced by the playback 
means controlled by the trace control means, and which reconstructs playback 
data to the playback data of 1 record unit based on Block ID and Truck ID at 
least. 

[0015] Moreover, this invention makes a multiple track 1 record unit while error 
correction coding is carried out at a duplex. The data with which the block ID 
which discriminates each of the unit block in the case of error correction coding 
from the truck ID which identifies each of a multiple track was added In the 
playback approach which traces the magnetic tape recorded by the truck formed 
aslant by the rotary head, and reproduces data The step of the playback which 
traces the truck aslant formed on the magnetic tape, and reproduces data by 1 
or two or more rotary heads which have the same azimuth angle, The playback 
data of 1 record unit are received as it is [ that the reproductive step was 
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reproduced and ] few. The step of the error correction which performs the error 
correction by error correction coding of the duplex given at the time of record, 
The step of the judgment which judges whether retry processing is performed 
based on the error correction result by the step of an error correction, The step 
of the trace control controlled so that 1 or two or more rotary heads trace a 
magnetic tape top without a clearance by the reproductive step when judged 
with the step of a judgment performing retry processing, The playback data of 1 
record unit are received as it is [ that the step of the playback controlled by the 
step of trace control was reproduced, and ] few. It is the playback approach 
characterized by having the step of data rearrangement which reconstructs 
playback data based on Block ID and Truck ID. 

[0016] To the playback data obtained because a rotary head traces the truck of 
the slant on a magnetic tape, an error correction with the error correction sign of 
a duplex is given, and it judges whether retry processing is performed based on 
an error correction result. When judged with performing retry processing, the 
travel speed of a magnetic tape is made later than the rate at the time of record, 
and it is controlled so that the head of the same azimuth traces a magnetic tape 
top without a clearance. The playback data at the time of a retry are 
reconstructed based on the truck ID added at the time of record, and Block ID. 
[0017] 



[Embodiment of the Invention] Hereafter, one gestalt of implementation of this 
invention is explained. First, in order to make an understanding easy, a format of 
the magnetic tape recorder and magnetic tape used as the background of this 
invention is explained. The magnetic tape recorder explained here records / 
reproduces digital data by the rotary head to a cassette tape. 
[0018] Drawing 1 shows the use gestalt of a magnetic tape recorder roughly. A 
magnetic tape recorder consists of a tape drive controller 1 which are two units 
accumulated up and down, and a digital information recorder 2. These two units 
are mutually connected by the predetermined cable, and an exchange of data 
and a command is performed. Moreover, various kinds of carbon buttons for 
operating this magnetic tape recorder, the various displays for performing a 
status display, etc. are prepared in the front face of the tape drive controller 1 . 
Furthermore, the connector for performing data with the exterior and an 
exchange of a command is prepared in the tape drive controller 1 and the digital 
information recorder 2. As an interface, SCSI and RS-232C are used, for 
example. 

[0019] It connects with a host computer 20 and a magnetic tape recorder is used. 
As an interface which connects a host computer 20 and a magnetic tape 
recorder, SCSI is used, for example. If a host computer 20 gives a lead 
instruction as opposed to a magnetic tape recorder, a magnetic tape recorder 
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will output data to a host computer 20. 

[0020] The digital information recorder 2 records / reproduces digital data by the 
rotary head to a cassette tape. Drawing 2 shows an example of head 
arrangement of this recorder 2. Four heads Ra, Rb, Rc, and Rd for record and 
four heads Pa, Pb, Pc, and Pd for playback are attached in the drum 25 which 
rotates at a predetermined rate, respectively. 

[0021] Heads Ra and Rb are formed in the location which approached mutually, 
and are similarly prepared in the location where the pair of Heads Rc and Rd, 
Heads Pa and Pb, and Heads Pc and Pd approached mutually, respectively. 
Moreover, it is located so that the extended directions (called an azimuth) of the 
gap between these two approaching heads may differ. The heads Ra and Rc 
which counter at intervals of 180 degrees have the 1st azimuth, and the heads 
Rb and Rd which counter at intervals of 180 degrees have the 2nd azimuth 
similarly. Moreover, Heads Pa and Pc have the 1st azimuth, and Heads Pb and 
Pd have the 2nd azimuth. Thus, it is for preventing the cross talk between 
adjoining trucks to change an azimuth. Two approaching heads are realized as a 
head of the integral construction called a double azimuth head in fact. 
[0022] It migrates to a little larger angle range than 180 degrees, and the tape 
(for example, 1/2 inch width of face) pulled out from the cassette is aslant twisted 
around the peripheral surface of a drum 25. A tape is sent at a predetermined 



rate. Therefore, at the time of record, Heads Ra and Rb scan a tape and Heads 
Rc and Rd scan a tape the second half in the first half of the period which a drum 
25 rotates one time. In the time of playback, Heads Pa and Pb scan a tape, next 
Heads Pc and Pd scan a tape. 

[0023] Drawing 3 shows the truck pattern on the tape of the digital information 
recorder 2. A longitudinal direction truck is formed in the upper and lower sides 
of the cross direction of a tape, respectively, and a helical truck is formed 
between them. A control signal is recorded on the upper longitudinal direction 
truck 26, and a time code is recorded on the lower longitudinal direction truck 27. 
A time code directs the location of the longitudinal direction of a tape, and a 
SMPTE time code is used. By one rotation of a drum 25, two helical trucks Ta 
and Tb are formed in coincidence of Heads Ra and Rb, next two helical trucks 
Tc and Td are formed in coincidence of Heads Rc and Rd. In addition, a part 
dissociates, it is formed and, as for each helical truck, the record area 28 of the 
pilot signal for tracking is established in this middle part a part for the first portion, 
and the second half. 

[0024] The SMPTE time code was developed to the video signal of VTR etc., 
and the minimum unit is a frame (1 / 30 seconds). In the magnetic tape recorder, 
it is considering as the unit (a truck set is called) of the data which deal with the 
data which can record four truck Ta-Td shown in drawing 3 so that it may 



mention later. For example, it is necessary to prepare a low-ranking digit (value 
of 0, 1 , 2, or 3) from the digit of the frame of a time code, and to use the time 
code (for it to also be called ID) which makes a truck set a unit in a case so that 
16 trucks may correspond with one frame of a video signal. Since the user data 
area is prepared in the case of the SMPTE time code, such correction is possible. 
[0025] Drawing 4 shows roughly the system configuration of the tape drive 
controller 1 and the digital information recorder 2. as the main function — the 
control self-test of the writing of the management file management / table 
management data of the management buffer memory 33 of the SCSI controller 
32, read-out, and the management digital information recorder 2 of a retry -- 
there is such a thing. 

[0026] As for a magnetic tape recorder, connection with a host computer 20 is 
made through the SCSI controller 32 of the digital information recorder 2. The 
data read from buffer memory 33 are supplied to C2 encoder 35 through the 
drive controller 34. The data outputted from C2 encoder 35 are inputted into C1 
encoder 37 through the truck interleave circuit 36. 

[0027] C2 encoder 35 and C1 encoder 37 perform error correction coding of a 
product code to record data. In addition, in the truck interleave circuit 36, in order 
to heighten the correction capacity of the error generated in the process of 
record/playback, distribution on the truck when recording data on a tape are 
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controlled. 

[0028] Moreover, since the SYNC block divided with the synchronizing signal is 
made into a unit when recording data on a tape, a block synchronizing signal is 
added in the truck interleave circuit 36. Furthermore, in C1 encoder 37, after C1 
parity is generated, interleave processing of the WORD within randomization of 
data and two or more SYNC blocks is made. 

[0029] The digital data from C1 encoder 37 is transmitted to the digital 
information recorder 2. The digital information recorder 2 encodes the digital 

j 

data received with the encoder 38 of a channel sign, and outputs record data to 
recording head Ra-Rd through RF and amplifier 39. Record data are recorded 
on a tape 91 by head Ra-Rd. RF and amplifier 39 process the partial response 
class 4 (PR (1, 0, -1)). 

[0030] Although mentioned later for details, record to a magnetic tape is 
performed in the unit which sets four trucks to 1 1D. The amount of [ of an 
above-mentioned error correction block ] eight pieces correspond to 1 1D. 
[0031] The data reproduced from the tape 91 are supplied to the decoder 42 of a 
channel sign by reproducing-head Pa-Pd through RF and amplifier 41. RF and 
amplifier 41 contain playback amplifier, an equalizer, the Viterbi decoder, etc. 
The output of the decoder 42 of a channel sign is transmitted to the tape drive 
controller 1, and it is inputted into C1 decoder 43. 



[0032] The truck DIN TARIBU circuit 44 is connected to C1 decoder 43, and C2 
decoder 45 is further connected to the DIN TARIBU circuit 44. C1 decoder 43, 
the truck DIN TARIBU circuit 44, and C2 decoder 45 perform processing 
contrary to the processing which each of C1 encoder 37, the truck interleave 
circuit 36, and C2 encoder 35 performs, respectively. Moreover, if C2 decoder 
45 has detected whether playback (lead) data differ from record data and differ 
while it supplies playback (lead) data to buffer memory 33 through the drive 
controller 34, it will supply a correction impossible error generating signal to a 
system controller 31 . 

[0033] In addition, although omitted in drawing 4 , a system controller 31 can 
control each part of the tape drive controller 1 . For example, C2 encoder 35, the 
truck interleave circuit 36, C1 encoder 37, C1 decoder 43, the truck DIN TARIBU 
circuit 44, and C2 decoder 45 are controlled by the control signal supplied from a 
system controller 31 . Moreover, it enables it to perform an exchange of a 
command and data mutually between the system controller 46 mentioned later 
and this system controller 31. 

[0034] Furthermore, the control signal corresponding to the function assigned to 
various carbon buttons is supplied to a system controller 31 by operating the 
various carbon buttons prepared in the tape drive controller 1. Thereby, various 
actuation of this magnetic tape recorder is controllable. 



[0035] A system controller 46 and the fixed head 47 to the truck of the 
longitudinal direction of a tape 91 are formed in the digital information recorder 2. 
This head 47 is combined with a system controller 46, and record/playback of a 
control signal and a time code are made by the head 47. A system controller 46 
is connected through the bus of the system controller 31 of the tape drive 
controller 1, and both directions. In a system controller 31, it is detected whether 
there are any data in which an error correction is impossible at the time of 
record/playback. 

[0036] The mechanism controller 48 is connected to a system controller 46. The 
mechanism controller 48 drives a motor 50 through the motor drive circuit 49 
including a servo circuit. A system controller 46 has two CPUs and performs 
communication link with the tape drive controller 1, control of record/playback of 
a time code, control of the timing of record/playback, etc. 

[0037] The mechanism controller 48 has two CPUs and controls the mechanical 
system of the digital information recorder 2. More specifically, the mechanism 
controller 48 controls control of rotation of a head tape system, control of a tape 
speed, control of tracking, control of loading/unloading of a cassette tape, and 
control of a tape tension. The motor 50 expresses a drum motor, the capstan 
motor, the reel motor, the motor for cassette wearing, the loading motor, etc. as 
a whole. 
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[0038] Furthermore, the DC-DC conversion circuit 52 into which the direct 
current voltage from the current supply unit 51 of the tape drive controller 1 is 
inputted is formed. Although omitted by a diagram, position sensors, such as a 
detection sensor of a tape end, generation / reading circuit of a time code, etc. 
are established in the digital information recorder 2. 

[0039] Drawing 5 shows the system configuration of the tape drive controller 1 
more to a detail. For Maine CPU and 70, 2 port ram and 80 are [ 61 / bank 
memory and 81 ] Factices CPU. Maine CPU 61 is CPU which manages the 
whole system. The CPU bus 62 is formed in relation to this Maine CPU 61, and 
each component is combined to the CPU bus 62. That is, ROM (flash ROM)63, 
PIO (parallel I/O) 64 and 65, a control panel 66, LCD67, a timer 68, RS-232C 
interface 69, and two ports RAM70 and RAM71 are combined to the CPU bus 62. 
[0040] PI065 is connected with the carbon button on the front panel. LCD67 is a 
display displayed that a user understands the situation of a drive of operation. 
RS-232C interface 69 is connected with a serial terminal. RAM71 has a field for 
storing temporarily the work piece RAM used with firmware, the download field 
of a program, and header information (VSIT (Volume Set Information Table)/DIT 
(Directory InformationTable)). 

[0041] The IM bus 74 is connected through the one-way controlling element 73 
to the CPU bus 62. S-RAM72, bank memory 80, and the SCSI controller 75 are 



connected to this IM bus 74. A host computer is connected through a bus 76 to 
the SCSI controller 75. S-RAM72 is the capacitor backup RAM, and is Script 
RAM, and is memory which actually holds the data of a logger. This memory can 
hold data 2nd [ about ] day in power-source OFF. 

[0042] Five kinds of packets of the command transmitting packet, the exit-status 
receive packet, the command status, drive management status table, and data 
transceiver packet for the communication link of the information between two 
CPUs61 and 81 are stored in the 2 port RAM 70. 

[0043] A command transmitting packet is a packet used when requiring 
activation of operation from 81 from CPU61. An exit-status receive packet is a 
packet used in order to notify an exit status, when CPU81 performs and the 
actuation is completed to the command which CPU61 required. The command 
status is a flag to show the advance situation of a command. A drive 
management status table is a table for telling CPU61 about the situation of a 
drive. This table is rewritten by CPU81 a fixed period. A data transceiver packet 
is a buffer used when downloading the firmware by the side of CPU81 from the 
CPU61 side by SCSI bus 76 course, or when starting the self-test by the side of 
CPU81 (DAIAGU is called henceforth) using RS-232C interface 69 of CPU61. In 
addition, bank memory 80 is the buffer memory about data. 
[0044] A factice CPU 81 is CPU which controls the digital information recorder 2. 



The CPU bus relevant to a factice CPU 81 is formed, ROM (flash ROM)83, RAM 
(work piece RAM)84, a timer 85, RS-232C interface 86, the RS422 interface 87, 
PIO (processor control)88, and DMA controller 89 are connected to this bus 82, 
and the 2 port RAM 70 and bank memory 80 are connected further. 
[0045] Bank memory 80 is memory which stores the data for writing in the data 
read in on a tape 91 , or a tape 91 . DMA controller 89 is a controller for storing 
data in bank memory 80. RS-232C interface 86 is for DAIAGU. The RS422 
interface 87 is means of communications with the digital information recorder 2. 
[0046] Next, the tape format when recording digital data is explained. The layout 
of the whole (for example, tape in one cassette) tape is first shown in drawing 6 . 
The whole tape is a physical volume. Area recordable between the physical start 
edges PBOT of a tape (Physical Beginning of Tape) and Termination PEOT 
(Physical End of Tape) to which a reader tape is connected to each is LBOT 
(Logical Beginning of Tape). And LEOT (Logical End of Tape) It is in between. 
This tends to mourn over a tape at the start edge and termination of a tape, and 
is because the error rate is high. As an example, the invalid area between PBOT 
and LBOT is specified as 7. 7**0. 5m, and the invalid area between PEOT and 
LEOT is specified as size from 10m. 

[0047] Two or more logical volumes (each logical volume is called a partition) are 
arranged at one physical volume. In order to manage one or more logical 



volumes, VSIT (Volume Set Information Table) is recorded on the head of record 
area. VSIT has the number of the volume recorded on the tape, and the 
positional information of each logical volume on a tape. Positional information is 
each DIT (Directory Information Table) of a maximum of 1024 logical volumes. 
They are the initiation (start) physics ID and the last (end) physics ID. 
[0048] Let the location of the head of VSIT be the location of 0-ID. ID 
(Identification) is a location on the tape attached for every truck set of four, and 
the corresponding address. From VSIT area to the DIT area of the last volume, 
ID is given to the increment in monotone. The die length of one VSIT is 1 -ID. 
[0049] A logical volume consists of DIT (Directory Information Table), UIT, and a 
user data area. DIT has the information for managing the file in a logical volume. 
The die length of one DIT is 40-ID. UIT is an option and is information peculiar to 
the user for managing a file. 

[0050] In drawing 6 , the area which attached the slash is run rise area. The 
servo lock of the data tracks is carried out by run rise area. Moreover, the area 
which attached the dot is a location allowances band. When VSIT and DIT are 
updated, eliminating an effective data is prevented by this location allowances 
band. 

[0051] In order to improve the dependability of data, VSIT is repeatedly recorded 
10 times, as shown in drawing 7 A. Therefore, VSIT area is 10 truck set (=10-ID). 



Behind VSIT area, the retry area more than 90 truck set is secured. 
[0052] In order to improve the dependability of data, DIT is repeatedly recorded 
7 times, as shown in drawing 7 B. DIT consists of six tables, as shown in drawing 
7 C. Six tables are VIT (Volume Information Table), BST (Bad Spot Table), LIDT 
(Logical ID Table), and FIT (File Information Table), UT (Update Table) and UIT 
(User Information Table) sequentially from a head. VIT, BST, LIDT, and UT are 
made into the die length of 1-ID, and let FIT be the die length of 20-ID. The area 
of remaining 16-ID is reserved. 

[0053] Each table of DIT is explained. ID address of VIT is the head physics ID of 
the volume currently written to VSIT, and the logic ID is equal to the head 
physics ID of the volume currently written to VSIT. VIT includes the information 
on volumes, such as the initiation physics ID of the data block of the beginning in 
a volume label and a physical volume, and the physics ID of the last. 
[0054] ID address of BST is physical ID+1 of VIT, and the logic ID is logic ID+1 of 
VIT. BST has the positional information of the data logically made into the invalid. 
The data which have the same truck set ID as invalid data logically are the thing 
of the data which should be treated as an invalid because is written later. For 
example, as shown in drawing 8 , the field A of a shadow is invalid data logically. 
Invalid data arise logically by light retry actuation and light actuation which 
accompanies this. If an error occurs at the time of a light, a light retry will be 



made automatically, an error location will be outputted, and this will be registered 
into BST. And an invalid field is directed by BST at the time of lead actuation. 
Invalid data are also logically called a BADDO spot. BST manages the initiation 
physics ID of the BADDO spot to a maximum of 14592 pieces, and the 
termination physics ID. 

[0055] ID address of LIDT is physical ID+2 of VIT, and the logic ID is logic ID+2 
of VIT. LIDT is a data table for a high-speed block tooth space and ROKETO 
operation. That is, the logic ID of each pointer of the pointer to the 1 st - 296th, its 
physics ID, a file number, and the block number of the beginning in the block 
managed table of ID data are contained in LIDT. 

[0056] ID address of FIT is physical ID+3 of VIT, and the logic ID is logic ID+3 of 
VIT. FIT consists of two or more pairs which made the pair the tape mark and 
two kinds of corresponding data. The tape mark is the delimiter code (code for 
breaks) of a file. The Nth data pair corresponds to the Nth tape mark from the 
head of volume. One data of a pair are the physics ID of the Nth tape mark. The 
data of another side are the absolute block number of the Nth tape mark. This 
value is the absolute block number of a block of the last which has the same file 
number as the tape mark. Since the location of the tape mark turns out to be the 
physics ID of this tape mark correctly with a block number absolutely, the 
physical location on a tape can be accessed at a high speed. 



[0057] ID address of UT is physical ID+39 of VIT. UT is information which shows 
whether volume was updated or not. Before updating, WORD (4 bytes) which 
shows the updating status in UT is set to FFFFFFFFh (h means a hexadecimal), 
and this is set to OOOOOOOOh after updating. 

[0058] UIT is optional, for example, is the area of 100-ID. A user is an accessible 
data table and is secured to user headers. 

[0059] In this example, 1-ID is attached for every truck set which consists of four 
helical trucks. The logical structure of a data block is specified for every truck set 
of this. Drawing 9 shows logic truck set constructor. 4 bytes of the head of a logic 
truck set are Format ID, and this is set to FFFFOOOOh. 
[0060] The following 136 bytes (34 words) are the area of sub-code data. 
Sub-code data store the information on management of a truck set. For example, 
identification codes, such as tables (VSIT, VIT, BST, etc.) mentioned above, and 
user data, the tape mark, are contained in a sub-code. 

[0061] Furthermore, the byte count except the die length of 1 16884 bytes to the 
following block managed table is the write-in area of user data. Dummy data is 
put in the remaining area, when a truck set is an object for the writing of user 
data and the size of user data does not reach a regular thing. They are a (tape 
mark TM) truck set to show that they are a user data-tracks set for writing in user 
data, and the tape mark as a format of the truck set defined within a user data 



area, and EOD (End Of Data). There are four kinds of a truck set and a dummy 
truck set. A sub-code is specified for every format of these truck sets. 
[0062] Block managed table area is prepared after a user data area. Let a block 
managed table be die length of a maximum of 4096 bytes. 4 bytes of the last of a 
truck set are used as the termination code (OFOFOFOFh) of a truck set, and 12 
bytes before that are reserved. A block managed table manages the data block 
configuration of user data. 

[0063] Next, in one gestalt of this operation, a format of the data recorded to the 
above tape formats is explained using drawing 10 - drawing 12 . As mentioned 
above, eight error correction blocks are recorded by setting four trucks to 1-ID. 
While data are treated in the SYNC block unit mentioned later, and Block ID is 
mutually given to each of a SYNC block in a SYNC block so that it may be 
identifiable, Truck ID is attached in a recording track so that it may be identifiable 
[0064] As each of an error correction block is shown in drawing 10 B, every 27 
bytes of C2 parity is respectively generated for every train of the direction of Y 
first to the user data of the magnitude of 190 symbols and 77 symbols by making 
1 byte into one symbol in the direction of X and the direction of Y of drawing, 
next every 12 bytes of C1 parity also including C2 parity is generated for every 
line of the direction of X. Therefore, 104 blocks of blocks of the 1-byte (one 
symbol) width of face of C1 direction will be formed in C 2-way. Furthermore, for 



every line of C1 direction, 4 bytes of SYNC pattern and 2 bytes of block ID are 
attached, and 1 error-correction block is formed. The block of the 1-byte width of 
face of C1 direction including a corresponding SYNC pattern and corresponding 
Block ID is called a SYNC block. 

[0065] Drawing 10 A shows the allotment of a truck to the error correction block 
formed in this way. Four trucks of Ach, Bch, Cch, and Dch are assigned through 
eight error correction blocks, respectively. 

[0066] Drawing 1 1 shows an example of allotment of the block ID in every error 
correction block. Since it is divided into four trucks through 8 error-correction 
block, in each error correction block, 26(= 104/4) SYNC block corresponds to 
one truck. And the truck ID corresponding to each four truck of Ach, Bch, Cch, 
and Dch is attached for every 26SYNC block. 

[0067] furthermore, in each error correction block, 26SYNC block is alike, 
respectively, and it receives, starts with the upper SYNC block, and Block ID is 
attached in order through eight error correction block **. 
[0068] That is, as shown in drawing 1 1 , the SYNC block of the line of the 
beginning of the first error correction block is carried out to the block [A-No.1] ID 
ID showing being the 1st block of Ach, for example, a block, and the SYNC block 
of the line of the beginning of the following error correction block is carried out to 
the block [A-No.2] ID ID showing being the 2nd block of Ach, for example, a 



block. The SYNC block of the top line of the error correction block at the tail end 
is similarly considered as Block ID [A-No.8] involving all of eight error correction 
blocks. Next, Block ID [A-No.9] is given to the first error correction block at the 
SYNC block of return and the following line. In this way, Block ID is attached in 
order for every SYNC block involving eight error correction blocks. In the error 
correction block at the tail end, if Block ID [A-No.208] is given to the SYNC block 
of the 26th line, Truck ID will shift to [B] from [A]. Block ID is attached one by one 
to Truck D like the following. 

[0069] Drawing 12 shows a record format on the truck of the data to which it 
carried out in this way, and Block ID was given for every SYNCblock. As an 
example is shown, in each of Trucks A, B, C, and D, the SYNC block with the 
corresponding truck ID is arranged by drawing 12 A in order of block ID, and is 
recorded on it. Drawing 12 B shows the contents of each SYNC block. It is the 
block ID field where the block ID which 4 bytes of SYNC pattern was arranged 
on the head, and was attached as mentioned above [ a degree ] 2 bytes is stored. 
After Block ID, user data or 190 bytes of C2 parity is allotted, and 12 bytes of C1 
parity is allotted to the back end. 

[0070] Drawing 12 C shows the contents of 2 bytes of block ID field. This block 
ID field includes Truck ID with the block ID for every SYNC block. As an example, 
the first 1 byte of 2 bytes of block ID field is the block ID for every SYNC block, 



and the 2nd byte is Truck ID. 

[0071] Drawing 12 D shows Block ID and the example of Truck ID. Since Block 
ID has a value to [1]- [208], 1 byte is used and the value of ID is expressed. On 
the other hand, about Truck ID, since 1-ID consists of four trucks, while a part for 
helical truck 4 truck is expressed with 2 bits, it can be made to perform 
discernment within the batch of truck data. With one gestalt of this operation, 
processing of truck data is made for every 31-ID. Therefore, 5 bits is used in 
order to identify 31-ID. 1 bit which remains is a check bit. 
[0072] Next, retry processing of a magnetic tape recorder is explained roughly. 
Drawing 13 is drawing showing the magnetic tape in the case of recording data 
using a magnetic tape recorder. In drawing 13 , record of data is performed to a 
magnetic tape 91 in the record direction to illustrate. In a magnetic tape 91 
Between the non-effective-data section (the non-Records Department is 
included) 92, the Records Department 93 where data are already recorded, the 
Records Department 93, and the Records Department 95 The located 
non-effective-data section (the non-Records Department) The non-effective-data 
section (the non-Records Department is included) 96 located just behind the 
Records Department 95 in the middle of 94 and data which are included being 
recorded, and the Records Department 95, and the non-Records Department 97 
where the data between the termination 99 of a physical tape are not recorded 



from the termination 98 of a logical tape are included. 

[0073] If a correction impossible error is detected by C2 decoder 45 at the point 
100 generating [ correction impossible error ] at the time of record while 
recording data on the Records Department 95 as a result of performing signal 
processing, let the data near just before the point 100 generating [ error ] be an 
invalid. And the data which should be recorded on the Records Department 95 
will be recorded anew. 

[0074] Hereafter, light retry actuation of the data to a magnetic tape 91 is 
explained. In addition, record of the data to the Records Department 95 is 
performed, and explanation is advanced below by the premise that the 
correction impossible error occurred at the point 100 generating [ error ]. 
Moreover, light retry actuation shall be performed to a maximum of 10 times until 
record is made correctly. 

[0075] PURIRORU [ the PURIRORU point 102 of the Records Department 95 / a 
magnetic tape 91 ] in light retry processing. In addition, if a correction impossible 
error is detected by C2 decoder 45, it will be supposed that the data near just 
before the point generating [ error ] were unrecordable. And the Records 
Department 95 is used as a BADDO spot, and is registered into BST. When 
connecting, photographing and carrying out from the point 100 generating 
[ error ], the PURIRORU point 102 is the starting point of the area needed as the 



**** section of a tape, and is a point set up on the basis of the current position of 
a tape. Also at the lowest, it is set as die length required for the servo lock for 
record between the PURIRORU point 102 and the point 100 generating [ error ]. 
[0076] If digital data information is read by the system controller 31 from DIT 
recorded on the magnetic tape 91 in the case of loading and a correction 
impossible error is detected by C2 decoder 45, C2 decoder 45 will output a 
correction impossible error generating signal to a system controller 31 , and a 
system controller 31 will generate a control signal to the motor drive circuit 49 
based on the information on DIT with this signal. And a light retry is performed 
immediately after the motor's 50 having driven with this control signal, and the 
PURIRORU point 102 having been PURIRORU the magnetic tape 91, and 
advancing to the point 100 (non-effective-data section) generating [ error ] 
further. 

[0077] In addition, PURIRORU may go not only to the PURIRORU point 102 but 
to the PURIRORU point 103. Even in this case, a light retry is performed 
immediately after advancing to the point 100 generating [ error ] further. 
[0078] Moreover, ID counter can be used in order to ask for the location on a 
magnetic tape 91 . ID counter counts the die length of the relative tape which 
made the unit ID which the servo circuit included in the mechanism controller 48 
(refer to drawing 4 ) calculated based on the die length of the diameter of the 



outermost of a magnetic tape 91, and the include angle which the reel rotated. 
1-ID currently recorded on the tape is equivalent to one count of ID counter. By 
using ID counter, search of the tape which made ID the unit becomes possible in 
a predetermined precision even to the tape on which record is not made 
beforehand. 

[0079] A magnetic tape 91 fast forwards at the searching point 104 in the 
non-effective-data section 96 using this ID counter, after that, it can return to the 
PURIRORU point 102, it can advance to the point 100 generating [ error ] further, 
and a light retry can also be performed. Similarly, a magnetic tape 91 can be 
rewound at the searching point 105 in the non-effective-data section 94, and the 
searching point 106 in the non-effective-data section 92. Moreover, a magnetic 
tape 91 may be fast forwarded at the searching point 107 at the non-Records 
Department 97. 

[0080] While reproducing the Records Department 95, also when a head clog is 
generated, a magnetic tape 91 is PURIRORU, rewound or fast forwarded by the 

same approach as the time of record. For example, if an error is detected at the 

( 

point 101 making [ ANKOREKUTIDDO ] an error at the time of playback at the 
time of playback, a magnetic tape will be PURIRORU, rewound or fast forwarded 
by the above-mentioned approach, and the lead retry of the data from the point 
101 or before making an error will be performed. When the magnetic tape 91 is 



deforming by aging etc., a lead retry is performed similarly. 
[0081] In addition, it may be made to carry out the lead retry of the lead retry of 
the data from the point 101 or before making an error from the start of the data. 
The lead retry of data shall be performed, for example to a maximum of 5 times 
until it is reproduced correctly. Moreover, six above-mentioned approaches are 
separate respectively, and it may be made to perform them combining plurality 
as a line. By combining an above-mentioned approach, a head clog can be 
canceled more certainly. A tape is moved in the direction of a nearer PURIRORU 
point or a searching point for example, from the point making an error to which a 
tape shall be moved between the rapid-traverse direction and the rewinding 
direction. 

[0082] The judgment of whether to perform a retry is made as a unit in number 
10-ID, for example, 30-ID. The data for 30-ID are saved up in memory. And if 
1-ID also has an error among the data for saved-up 30-ID, retry processing will 
be made to the 30-ID. 

[0083] In this invention, at the time of an above-mentioned lead retry, a tape 
speed is made later than the time of record, and it is made to reproduce data. 
The case where the tape speed at the time of a retry is made into one half at the 
time of record of rates is explained. Drawing 14 shows the example of the trace 
of the reproducing head to the helical truck at this time. The truck A with which 



azimuths differ, and Truck B are formed in the tape by turns. Moreover, as 
mentioned above, one pair of heads from which an azimuth differs trace a truck 
by turns. 

[0084] By setting a tape speed to one half at the time of record, while the trace 
angle of a head differs from a truck, the head of a piece azimuth will trace for 
every track pitch. Namely, the head A corresponding to azimuth-angle phi of 
Truck A traces for every track pitch (refer to drawing 14 ). The same is said of the 
head B corresponding to azimuth-angle theta of Truck B. Thus, all the area of a 
tape comes to be traced by the head of the same azimuth without a clearance by 
setting a tape speed to one half at the time of record. 
[0085] Drawing 15 shows an example when a tape deforms by aging etc. In 
order that the head of the same azimuth may trace all the area of a tape, even if 
the truck is deforming, Head A can be traced, for example, without leaving all the 
parts of Truck A. Of course, this is the same also about Head B and Truck B. 
Therefore, even if a truck deforms and there are deflection of a truck, change of 
an inclination, etc., all required data can be read. 

[0086] On the other hand, when it traces in this way, the sequence of the data 
read by Head A differs from the sequence at the time of record. In case it is got 
blocked, for example, Head A reads Truck A, truck A* of this azimuth of ****** wil 
be read ranging over the adjoining truck B. Therefore, the data of a truck which 



is different to the data read by one trace will be intermingled. 

[0087] So, in this invention, the data based on trace of multiple times are stored 

in memory, and the sequence of the read data is rearranged in sequence at the 

time of record based on Block ID and Truck ID. By this, data can be read 

correctly. 

[0088] How to rearrange data in sequence at the time of record at the time of 
playback is explained. In addition, below, as shown in drawing 16 for explanation, 
the trucks A and B with which azimuths differ are repeatedly formed on a 
magnetic tape ( drawing 16 A), as for Truck A, in each of a truck, Block ID 
consists of a 14SYNC block of [AO]- [A13] ( drawing 16 B), and, as for Truck B, 
Block ID consists of a 14SYNC block of [BO]- [B13] similarly. As each SYNC 
block was mentioned above, a SYNC pattern is arranged on a head and Block 
ID and Truck ID are arranged continuously. And although user data or C2 parity 
is allotted behind that and not being illustrated, C1 parity is allotted further 
( drawing 16 C). 

[0089] Thus, how to rearrange the data read from the truck which is the 
constituted format, with deformed is explained using drawing 17 and drawing 18 . 
Drawing 17 shows signs that the truck which deformed into the character type of 
"**" is traced. The trucks A and B with which azimuth angles differ mutually are 
formed by turns. The head A corresponding to the azimuth angle of Truck A 



traces to this tape. A tape speed is set to one half at the time of record, and 
Head A traces the tape top without the clearance like Trace alpha, Trace beta, 
Trace gamma, and Trace delta. 

[0090] In addition, in drawing 17 , as shown by the arrow head, respectively, the 
transit direction of a tape shall be made into the right from the left, and the trace 
direction of a head shall go to the bottom from the bottom. Moreover, in one 
truck, it shall apply to a lower limit side from the upper limit side of a tape, and 
the block shall be recorded on block ID[A0]- [A13] (or block ID[B0]- [B13]) and 
order. Furthermore, Head B carries out half-track pitch ****** trace to trace of the 
head A shown in drawing 17 . Below, it explains paying attention to Head A. 
[0091] Drawing 18 A shows the example of the data of 1SYNC block read by 
Traces alpha, beta, gamma, and delta. Data are read only from the truck Head A 
and whose azimuth angle correspond. Therefore, in Trace alpha, data are read 
only from the trace initiation part which is tracing Truck A. Moreover, in Trace 
gamma, it faces across the truck B with which Head A differs from an azimuth 
angle, and data are read from Truck A and truck A'. 

[0092] Thus, in read-out from the truck which deformed, on 1SYNC block, the 
data of a multiple track will be intermingled or the data for one truck will distribute 
over two or more SYNC block data. Moreover, by two or more traces, data 
overlap and may be read. The data list substitute during two or more SYNC 



blocks is performed using the block ID currently embedded for every 1SYNC 
block and Truck ID which were mentioned above. 

[0093] The data read by Head A and Head B are stored in a part for two or more 
traces, and memory. For example, the data for 4 traces shown in drawing 18 A 
are stored in memory. Block ID and Truck ID are extracted for every SYNC block 
of the data stored in memory. A truck is identified for every SYNC block using 
Truck ID. Truck A and ****** truck A are identified in this example. Furthermore, 
it is rearranged in order of a SYNC block using Block ID for every truck. In 
addition, the duplicate SYNC block leaves only what one or one side based on a 
predetermined regulation. The truck A as a result of performing such processing 
is reconstructed like the example of drawing 18 B. 
[0094] Drawing 19 shows roughly an example of the configuration of the 
magnetic tape recorder by one gestalt of this operation for performing such 
processing. The user data 200 as record data are supplied to C2 encoder 201 . 
The user data 200 are saved up by the memory (not shown) which C2 encoder 
201 has in the amount used as a predetermined record unit, for example, the 
amount which forms 8 error-correction block. Data 200 are saved up by the 
same address assignment as the arrangement shown in above-mentioned 
drawing 1 1 . That is, the data corresponding to 1SYNC block will be saved up by 
the amount of 8 error-correction block, and if saved up serially, the data 



corresponding to the following 1SYNC block for 8 error-correction block will be 
saved up by the following line. Thus, a part for 8 error-correction block is covered, 
and data are saved up one by one in the SYNC block direction. 
[0095] In C2 encoder 201 , if the data for 8 error-correction block are saved up by 
memory, C2 parity will be generated to the direction of a train of data. The output 
of C2 encoder 201 is supplied to the shuffling circuit 202. 

[0096] In the shuffling circuit 202, it waits for the data for 8 error-correction block 
to be saved up by the memory which is not illustrated. And if data are saved up, 
it will let a part for saved-up 8 error-correction block pass, and will read and 
output to a line writing direction. Thus, the direction [ in the shuffling circuit 202 / 
data ] of C2 parity, i.e., it can read from a train to the direction of C1 parity, i.e., a 
line writing direction. 

[0097] The output of the shuffling circuit 202 is supplied to block ID / truck ID 
addition circuit 203 (it is hereafter called the addition circuit 203 for short). In the 
addition circuit 203, Block ID and Truck ID are added for every SYNC block to 
the supplied data. 

[0098] For example, the addition circuit 203 has the 1st counter which counts for 
every SYNC block and is reset by [208], and the 2nd counter which counts up by 
reset of the 1st counter and is reset by [4], adds Block ID to the data 
corresponding to a SYNC block based on the counted value of the 1st counter, 



and adds Truck ID based on the counted value of the 2nd counter. 
[0099] The output of the addition circuit 203 is supplied to C1 encoder 204. C1 
encoder 204 saves up the data for 8 error-correction block in the memory which 
is not illustrated. And a SYNC block is put in order over Trucks A, B, C, and D, 
and C1 parity is generated to the line writing direction of the user data 
corresponding to 1 error-correction block, and C2 parity as shown in 
above-mentioned drawing 11 . 

[0100] And a SYNC pattern is added to each data corresponding to a SYNC 
block, and a SYNC block is formed. For every truck ID, a SYNC block is read 
from the memory of C1 encoder 204 in order of block ID, and is outputted. The 
outputted SYNC block is supplied to the record amplifier 205, it is changed into 
the signal suitable for record, and Truck ID is supplied to the head corresponding 
to a rotary head top among the recording heads Ra and Rb prepared in the 
location which counters mutually. A helical truck is formed to a magnetic tape 
206 of these recording heads Ra and Rb of these. 

[0101] That is, the SYNC block of Truck A is outputted in order of block ID, and is 
supplied to the record amplifier 205, for example. The supplied data are changed 
into the format suitable for record with the record amplifier 205. Recording heads 
Ra and Rb are changed to predetermined timing, and the recording heads Ra 
and Rb to which the record signal outputted from the record amplifier 205 



corresponds are supplied. Of recording head Ra, Truck A is formed to a 
magnetic tape 206. Similarly, Truck B is formed of a recording head Rb. 
[0102] Processing contrary to the time of record is performed at the time of 
playback. Tracking control is made by the predetermined approach and the truck 
which corresponds by the reproducing heads Pa and Pb is traced, respectively. 
The regenerative signal outputted from the reproducing heads Pa and Pb is 
supplied to the playback amplifier 210. A regenerative signal is used as digital 
data to processing predetermined with the playback amplifier 210 being 
performed, and is supplied to C1 decoder 211. 

[0103] In C1 decoder 211, a SYNC pattern is detected, a SYNC block is 
extracted and the data for four trucks which constitute 1-ID in the memory which 
is not illustrated (i.e., 8 error-correction block) are saved up. It is arranged so that 
each SYNC block may constitute 8 error-correction block. For example, data are 
address assignment corresponding to above-mentioned drawing 1 1 , with are 
stored in memory. 

[0104] If the data for 8 error-correction block are saved up, the error correction 
by C1 parity will be performed about each error correction block. And an error 
flag is attached to the symbol of each line as an error correction result. As for this, 
for example, the number of errors exceeds the error correction capacity which a 
sign has, and when remaining without correcting an error, in order to show that 



an error exists, an error flag is attached to all the symbols of the line. 
[0105] The output of C1 decoder 211 is supplied to a switching circuit 212. This 
switching circuit 212 has Terminals 212a and 212b chosen based on the 
judgment result by the retry judging circuit 218 mentioned later. Terminal 212a is 
chosen in usual. At this time, the output of C1 decoder 211 is supplied to the 
reverse shuffling circuit 216 through a switching circuit 212. 
[0106] In the reverse shuffling circuit 216, it waits for the playback data for 8 
error-correction block to be saved up by the memory which is not illustrated. And 
if data are saved up, it will let a part for saved-up 8 error-correction block pass, 
and will read and output in the direction of a train. Thus, in the reverse shuffling 
circuit 216, data can read in the direction of a train from a line writing direction 
conversely [ the above-mentioned shuffling circuit 202 ]. 

[0107] Output C2 decoder 217 of the reverse shuffling circuit 216 is supplied. In 
C2 decoder, the playback data for 8 error-correction block are saved up by the 
memory which is not illustrated. If the data for 8 error-correction block are saved 
up, the error correction by C2 parity will be performed about each error 
correction block. Namely, based on C2 parity allotted to each line of data, an 
error correction is performed for every train. In the case of the error correction by 
this C2 parity, the error flag attached to each symbol with C2 parity on the 
occasion of the decryption in the inner sign decoder 21 1 is also used. 



[0108] The playback data by which the error correction was carried out are again 
written in memory. And if the error correction for 8 error-correction block is 
performed, playback data can be read as a line writing direction, and will be 
outputted as output data 219 from the memory of C2 decoder 217. It is made for 
the order of an output of data to become the same as that of the time of record, 
and it is outputted for every line through 8 error-correction block. 
[0109] On the other hand, in C2 decoder 217, the number of errors exceeds the 
error correction capacity which a sign has, for example, and an error correction 
may not be performed. At this time, an error flag is attached to each symbol of 
each line as an error correction result. The error correction result in C2 decoder 
217 is supplied to the retry judging circuit 218. 

[01 10] In the retry judging circuit 218, based on the error correction result from 
C2 decoder 217 when the error correction by C2 parity is not made, it judges 
with performing retry processing. As mentioned above, a magnetic tape is 
moved to a predetermined location, the travel speed of a tape is reduced to one 
half at the time of record, and retry processing is made. It is controlled so that 
terminal 212b will be chosen in a switching circuit 212 with it, if judged with 
performing retry processing in the retry judging circuit 218. 
[0111] In addition, in the retry judging circuit 218, a retry judging is performed by 
making Plurality ID, for example, 30ID, into a unit. If at least one error exists in 



30ID as a result of the error correction by C2 decoder, it will be judged with 
performing lead retry processing. Lead retry processing in which it explains 
below is made to this 30ID. 

[01 12] The case where it is judged with performing retry processing in the retry 
judging circuit 218 is explained. The travel speed of a magnetic tape 206 is 
controlled to one half at the time of record. On the other hand, a rotary head is 
rotated at the rate of usual, and playback from the truck which corresponds by 
the reproducing heads Pa and Pb is performed. Each of the reproducing heads 
Pa and Pb traces the whole abbreviation surface product of a magnetic tape 206 
without a clearance. Playback data are used as digital data through the playback 
amplifier 210, and are supplied to C1 decoder 21 1 . 

[01 13] If the data which the playback data supplied to C1 decoder 21 1 were 
saved up by memory, for example, were obtained by every two traces of 
reproducing-head Pa and each Pb collect, the error correction by C1 parity will 
be performed. And an error flag is attached to the symbol of each line as an error 
correction result. The playback data with which the error correction was 
performed are supplied to block ID / truck ID extract circuit (an extract circuit is 
called hereafter) 213 through the switching circuit 212 where terminal 212b is 
chosen for every SYNC block. 

[0114] In the extract circuit 213, Block ID and Truck ID are extracted from the 



supplied playback data. Playback data are supplied to the rearrangement circuit 
214, and are saved up by memory 215. The rearrangement circuit 214 is a circuit 
which performs address control of memory 215 based on for example, the block 
ID and Truck ID. 

[0115] In the rearrangement circuit 214, the data saved up by memory 215 are 
rearranged in order of block ID per truck based on the block ID extracted in the 
extract circuit 213, and Truck ID. In the rearrangement circuit 214, this 
processing is continued until the data for one truck are assembled. That is, 
playback data are saved up one after another by memory 215 in a SYNC block 
unit, and it is swept out from that to which the data for one truck were equal. 
[0116] The swept-out data are supplied to the reverse shuffling circuit 216 
through the rearrangement circuit 214. In the reverse shuffling circuit 216, if 
saved up by the memory by which the data for 8 error-correction block are not 
illustrated, the saved-up data will be read and outputted in the direction of a train. 
[0117] The playback data outputted from the reverse shuffling circuit 216 are 
supplied to C2 decoder 217. In C2 decoder 217, the error correction by C2 parity 
is performed to the supplied data. If the error correction by C2 parity is 
performed and an error is corrected, playback data will be outputted as output 
data 219. And while being judged with the retry judging circuit 218 not 
performing retry processing based on the error correction result by C2 decoder 



217 and returning the travel speed of a tape to a rate equal to the time of record, 
terminal 212a is chosen in a switching circuit 212. 
[01 18] When the number of errors, on the other hand, exceeds the error 
correction capacity which a sign has and the error correction by C2 parity is not 
performed, a judgment is made [ that the retry judging circuit 218 performs a 
retry again based on an error correction result, and ], a tape location is returned, 
and retry processing is performed again. 

[0119] In addition, although **** explained as that in which a recording head and 
the two reproducing heads are prepared at a time to the rotary head, 
respectively, this is not limited to this example. For example, a recording head 
and the reproducing head can apply this invention also to the system formed on 
every four pieces or every eight rotary heads, respectively. At the time of the 
usual playback with a tape speed equal to the time of record, each head is 
traced every eight track pitches. When a tape speed is reduced one half at the 
time of record at the time of a lead retry, each head will be traced every four 
track pitches. 

[0120] Moreover, although explained by **** that the tape speed at the time of a 
lead retry made it one half at the time of record when a recording head and the 
two reproducing heads were prepared at a time to a rotary head, respectively, 
this is not limited to this example. That is, the tape speed at the time of a lead 



retry can also be referred to as one fourth at the time of 1/2 or less, for example, 
the record, at the time of record etc. By carrying out like this, normal data can be 
more certainly reconstructed now. 

[0121] For example, by the case of eight above-mentioned heads, each head will 
be traced at two track pitches by setting the tape speed at the time of a lead retry 
to one fourth at the time of record. In this case, as compared with the usual trace, 
one 4 times the amount of information of this can be read from a tape. 
[0122] Furthermore, although **** explained that this invention was applied to 
lead retry processing, this is not limited to this example. This invention is 
applicable also at the time of the usual playback. That is, also at the time of the 
usual playback which is not retry processing, it reproduces considering a tape 
speed as 1/2 at the time of record, and data are rearranged and outputted. 
Although processing speed falls victim, more positive playback data can be 
obtained. 
[0123] 

[Effect of the Invention] It is effective in the ability to read data more certainly 
from the truck which deformed, without using the device and control of dynamic 
tracking (DT) etc. complicated in mechanism according to this invention, as 
explained above. 

[0124] Since moving part also decreases in number while it is effective in being 



advantageous in respect of cost compared with the case where DT is prepared 
in connection with it, it is effective in the dependability of the whole equipment 
improving. 

[0125] Moreover, according to this invention, since it can respond to what kind of 
truck deflection, change of an inclination, etc., by DT, it is effective in the ability 
to respond also to the truck deformation which was not able to cope with it. 
[0126] Furthermore, as for the burden, it was large that there was the need of 
usually preparing the circuit of the reproducing head or playback amplifier etc. 2 
times compared with reproductive equipment, with the equipment which 
performs the conventional non tracking playback etc. in respect of cost, the 
volume, etc. However, since it is realizable only by the circuit which rearranges 
the sequence of a SYNC block as a configuration, and the memory for it being 
added to the conventional configuration, this invention is effective in being 
advantageous also in respect of cost or the volume. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the approximate line Fig. showing the use gestalt of a magnetic 



tape recorder roughly. 

[Drawing 2] It is the approximate line Fig. showing an example of head 
arrangement of a recorder. 

[Drawing 3] It is the approximate line Fig. showing the truck pattern on the tape 
of a digital information recorder. 

[Drawing 4] It is the block diagram showing roughly the system configuration of a 
tape drive controller and a digital information recorder. 

[Drawing 5] It is the block diagram showing the system configuration of a tape 
drive controller in a detail more. 

[Drawing 6] It is an approximate line Fig. for explaining the data format on a tape. 
[Drawing 7] It is an approximate line Fig. for explaining the data format on a tape. 
[Drawing 8] It is an approximate line Fig. for explaining the data format on a tape. 
[Drawing 9] It is an approximate line Fig. for explaining the data format on a tape. 
[Drawing 10] It is an approximate line Fig. for explaining a format of the data 
recorded on a tape. 

[Drawing 11] It is an approximate line Fig. for explaining a format of the data 
recorded on a tape. 

[Drawing 12] It is an approximate line Fig. for explaining a format of the data 
recorded on a tape. 

[Drawing 1 3] It is drawing showing the magnetic tape in the case of recording 



data using a magnetic tape recorder. It is drawing for explaining retry processing. 
[Drawing 14] It is the approximate line Fig. showing the example of the trace of 
the reproducing head to the helical truck at the time of setting a tape speed to 
one half at the time of record. 

[Drawing 15] It is the approximate line Fig. showing the example of trace of as 
opposed to a helical truck for a tape speed when a tape deforms by aging etc. of 
the reproducing head as 1/2 at the time of record. 

[Drawing 16] It is the approximate line Fig. showing roughly the relation between 
the truck on a tape, and a SYNC block. 

[Drawing 17] It is drawing for explaining rearrangement of the data which traced 
the truck which deformed and were obtained. 

[Drawing 18] It is drawing for explaining rearrangement of the data which traced 
the truck which deformed and were obtained. 

[Drawing 19] It is the block diagram showing roughly an example of the 
configuration of the magnetic tape recorder by one gestalt of operation. 
[Drawing 20] It is the approximate line Fig. showing the relation between a rotary 
head and a helical truck roughly. 

[Drawing 21] It is the approximate line Fig. showing roughly the situation of the 
trace of the reproducing heads A and B to the helical truck at the time of 
playback. 



[Drawing 22] It is drawing for explaining the trouble at the time of tracing the 
truck which deformed. 

[Drawing 23] It is drawing for explaining the trouble at the time of tracing the 
truck which deformed. 

[Drawing 24] It is drawing for explaining the trouble at the time of tracing the 
truck which deformed. 
[Description of Notations] 

200 ... User data, 201 ... C2 encoder, 202 ... Shuffling circuit, 203 ... Block ID / 
truck ID addition circuit, 204 ... C1 encoder, 205 ... Record amplifier, 206 ... A 
magnetic tape, 210 ... Playback amplifier, 211 ... C1 decoder, 212 ... A switching 
circuit, 213 ... Block ID / truck ID extract circuit, 214 [ ... C2 decoder, 218 / ... A 
retry judging circuit, Ra, Rb / ... A recording head, Pa, Pb / ... Reproducing 
head ] ... A rearrangement circuit, 215 ... Memory, 216 ... A reverse shuffling 
circuit, 217 
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